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(54) POWER-UNE CARRIER COMMUNICATION NETWORK SYSTEM 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a power-line 
carrier communication network system that can prevent 
the communication environment of a power line from 
being deteriorated by a device connected to a power 
line. 

SOLUTION: The power-line carrier communication 
network system is provided with a power line 1 and a 
plurality of power line communication units 11,12 that 
are connected to the power line 1, receive power from 
the power line 1 and conduct power line communication 
with each other by using the power line 1 . Impedance 
changing devices 21, 22 that cause deterioration in the 
line impedance of the power line 1 and noise generating 
devices 31, 32 that cause noise are connected to the 
power line 1. Impedance adjustment devices 5, 6 are 
provided between the power line 1 and the devices 21, 
22, and noise filters 7, 8 are provided between the power 
line 1 and the devices 31, 32. The impedance adjustment 
devices 5, 6 increase the line impedance of the power 

line 1 and make the line impedance of the power line 1 approach a constant value independently 
of the frequency. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The power-line communication network system characterized by having the impedance 
regulator which adjusts the line impedance of the power line by being prepared between the 
power line, two or more power-line communication devices which communicate mutually using 
said power line, and the impedance failure device which is connected to said power line and 
causes the fall of the line impedance of the power line and said power line, and adjusting a self 
impedance. 

[Claim 2] Said impedance regulator is a power-line communication network system according to 
claim 1 characterized by adjusting a self impedance according to the frequency of the signal in a 
communication link so that the line impedance of the power line may approach constant value 
irrespective of a frequency in a predetermined frequency band. 

[Claim 3] Said impedance regulator is a power-line communication network system according to 
claim 1 or 2 characterized by including a common mode choke. 

[Claim 4] Said impedance regulator is a power-line communication network system according to 
claim 1 or 2 characterized by including the Rhine choke for normal modes. 

[Claim 5] Furthermore, the power-line communication network system according to claim 1 to 4 
characterized by having the communication device for impedance failure devices which 
communicates between said impedance failure devices, without using said power line. 
[Claim 6] Said communication device for impedance failure devices is a power-line 
communication network system according to claim 5 characterized by communicating between 
said power-line communication devices, without using the power line, using said power line. 
[Claim 7] Said communication device for impedance failure devices is a power-line 
communication network system according to claim 5 or 6 characterized by communicating 
between the equipment outside the field which communicates using the power line, without using 
the power line. 

[Claim 8] Furthermore, the power-line communication network system according to claim 1 to 7 

characterized by having the noise filter prepared between the noise failure device which is 

connected to said power line and made to generate a noise, and said power line. 

[Claim 9] Said noise filter is a power-line communication network system according to claim 8 

characterized by having a noise detection means to detect the noise on the power line, the noise 

detected by said noise detection means and an opposition signal generation means to generate 

the signal of opposition, and a noise offset means to offset the noise on the power line by giving 

the signal generated by said opposition signal generation means to said power line. 

[Claim 10] Furthermore, the power-line communication network system according to claim 8 or 9 

characterized by having the communication device for noise failure devices which communicates 

between said noise failure devices, without using said power line. 

[Claim 11] Said communication device for noise failure devices is a power-line communication 
network system according to claim 10 characterized by communicating between said power-line 
communication devices, without using the power line, using said power line. 
[Claim 12] Said communication device for noise failure devices is a power-line communication 
network system according to claim 10 or 11 characterized by communicating between the 



http://www4.ipdl.ncipi.gojp/cgi-bin/to 2005/08/11 



JP.2002-290289.A [CLAIMS] 



2/2 



equipment outside the field which communicates using the power line, without using the power 
line. 

[Claim 1 3] Furthermore, the power-line communication network system according to claim 1 to 

1 2 characterized by having the 2nd impedance regulator which adjusts the line impedance of the 
power line in a field by being prepared between the power line in the field which communicates 
using the power line, and the power line outside a field, and adjusting a self impedance. 

[Claim 14] Furthermore, the power-line communication network system according to claim 1 to 

1 3 characterized by having the leakage inhibition machine which prevents that it is prepared 
between the power line in the field which communicates using the power line, and the power line 
outside a field, and the signal on the power line in a field is revealed to the power line outside a 
field. 

[Claim 1 5] Said power-line communication device is a power-line communication network system 
according to claim 1 to 14 characterized by communicating between the equipment outside the 
field which communicates using the power line, without using the power line. 



[Translation done.] 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the power-line communication network system 
which communicates among two or more equipments as a transmission line of a signal using the 
power line. 
[0002] 

[Description of the Prior Art] In recent years, the needs of a domestic information 
communication link have been increasing for the purposes, such as share-izing of the information 
on share-izing of the peripheral device of a computer, a document, a still picture, an animation, 
etc., a game, and the Internet. Therefore, there is need of a communication network system not 
only at office but at ordinary homes. There is a communication mode which used the 
communication mode using wireless, the communication mode using a cable, and the power line 
as a communication mode which can be chosen in case a domestic communication network 
system builds. Among these, in order to use the established power line, there is an advantage of 
that a wiring construction cost does not start, not spoiling a domestic appearance in the 
communication mode using the power line. 
[0003] 

[Problem(s) to be Solved by the Invention] However, there was a trouble that aggravation of the 
communication environment of the power line was caused by the device connected to the power 
line in the communication mode using the power line. Aggravation of the communication 
environment of the power line is that the signal-transmission property in the power line 
deteriorates by generating of a noise by the device connected to the power line, and the fall of 
the line impedance by the device. Thus, aggravation of the communication environment of the 
power line increases the error rate in a power-line communication link. In a power-line 
communication link, there are the air-conditioning machine and lighting device which control 
using an inverter as a device which worsens the communication environment of the power line, 
and electronic equipment, such as a computer, for example. By such device, a noise is generated 
by high frequency oscillation actuation, and the advanced-phase capacitor and bitter taste loss 
aryne capacitor which were built in reduce line impedance. 

[0004] Drawing 1 8 shows an example of the phenomenon in which line impedance falls by the 
lighting device. In drawing 18 , an axis of abscissa is a frequency and an axis of ordinate is line 
impedance. In this example, line impedance is falling greatly in near with a frequency of 20MHz 
shown with Notation A. 

[0005] In a power-line communication link, in order to aim at reduction of an error rate, adopting 
communication modes, such as a spectrum diffusion method and a multi-carrier method, is also 
considered. However, even if it adopts such a communication mode, unless the communication 
environment of the power line is improved, neither the increment in an error rate nor the fall of 
transmission speed is avoided. 

[0006] Utilization of a power-line communication network system was difficult in spite of 
development of the communication technology of many years [ situation / such ], and an 
improvement. 

[0007] As a cure in a noise, as shown, for example in JP,7-245576,A and JP,9-200094,A, the 
technique of installing a blocking filter between a power-line communication network system and 
the exterior is known. According to this technique, invasion of the noise from the outside to a 
network system and the exsorption to the exterior of the signal in a network system can be 
prevented. However, with this technique, aggravation of the communication environment by the 
noise which the device installed in the network system generates cannot be prevented. 
[0008] The technique of installing the impedance upper for making the impedance of the 
frequency component of a transmission signal high as a cure to the fall of line impedance at 
JP,8-98277,A between the power line and the device which causes an impedance fall, for 
example is indicated. He is trying to make an impedance increase only to the frequency 
component of a transmission signal especially with this technique, using LC resonance circuit as 
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an impedance upper. Moreover, the impedance upper has the inductor inserted in the serial in 
Rhine. 

[0009] By the way, when the indan wardrobe of f and in DANTA is set to L for a frequency, the 
impedance Z of in DANTA is expressed as Z=2 pi-f-L Thus, the impedance Z of in DANTA is 
proportional to a frequency f. Therefore, although the line impedance of the power line increases 
when an inductor is inserted between the power line and the device which causes an impedance 
fall, it changes according to a frequency. 

[0010] When the line impedance of the power line changes according to a frequency, the 
amplitude of the signal transmission in a power-line communication link will change according to 
the frequency of signal transmission. Consequently, an error rate is changed according to the 
frequency of the signal transmission in a power-line communication link. Thus, when a different 
cure against an error according to the frequency to be used is needed between the power line 
and the device which causes an impedance fall since an error rate is changed according to the 
frequency of signal transmission when an inductor is inserted, or line impedance chooses a small 
frequency as a frequency of signal transmission, there is a trouble that an error rate becomes 
large. 

[001 1] This invention was made in view of this trouble, and the purpose prevents aggravation of 
the communication environment of the power line by the device connected to the power line, and 
is to offer the power-line communication network system which enabled it to improve 
communication environment. [0012] 

[Means for Solving the Problem] The power-line communication network system of this invention 
is formed between the power line, two or more power-line communication devices which 
communicate mutually using the power line, and the impedance failure device and the power line 
which are connected to the power line and cause the fall of the line impedance of the power line, 
and is equipped with the impedance regulator which adjusts the line impedance of the power line 
by adjusting a self impedance. 

[0013] In the power-line communication network system of this invention, by the impedance 
regulator, the line impedance of the power line is adjusted and, thereby, the communication 
environment of the power line is improved. 

[0014] In the power-line communication network system of this invention, an impedance 
regulator may adjust a self impedance according to the frequency of the signal in a 
communication link so that the line impedance of the power line may approach constant value 
irrespective of a frequency in a predetermined frequency band. 

[0015] Moreover, in the power-line communication network system of this invention, the 
impedance regulator may contain the common mode choke. 

[0016] Moreover, in the power-line communication network system of this invention, the 
impedance regulator may contain the Rhine choke for normal modes. 

[0017] Moreover, the power-line communication network system of this invention may be further 
equipped with the communication device for impedance failure devices which communicates 
between impedance failure devices, without using the power line. The communication device for 
impedance failure devices may communicate between poweiHine communication devices, 
without using the power line, using the power line. Moreover, the communication device for 
impedance failure devices may communicate between the equipment outside the field which 
communicates using the power line, without using the power line. 

[0018] Moreover, the power-line communication network system of this invention may be 
equipped with the noise filter prepared between the noise failure devices and the power lines 
which are connected to the power line and made to generate a noise further. In this case, the 
noise filter may have a noise detection means to detect the noise on the power line, the noise 
detected by the noise detection means and an opposition signal generation means to generate 
the signal of opposition, and a noise offset means to offset the noise on the power line by giving 
the signal generated by the opposition signal generation means to the power line. Moreover, the 
power-line communication network system may be further equipped with the communication 
device for noise failure devices which communicates between noise failure devices, without using 
the power line. The communication device for noise failure devices may communicate between 
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power-line communication devices, without using the power line, using the power line. Moreover, 
the communication device for noise failure devices may communicate between the equipment 
outside the field which communicates using the power line, without using the power line. 
[0019] Moreover, the power-line communication network system of this invention was further 
formed between the power line in the field which communicates using the power line, and the 
power line outside a field, and may be equipped with the 2nd impedance regulator which adjusts 
the line impedance of the power line in a field by adjusting a self impedance. 
[0020] Moreover, the power-line communication network system of this invention was further 
formed between the power line in the field which communicates using the power line, and the 
power line outside a field, and may be equipped with the leakage inhibition machine which 
prevents that the signal on the power line in a field is revealed to the power line outside a field. 
[0021] Moreover, in the power-line communication network system of this invention, a power- 
line communication device may communicate between the equipment outside the field which 
communicates using the power line, without using the power line. 
[0022] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to 
a detail with reference to a drawing. 

[Gestalt of the 1 st operation] drawing 1 is the explanatory view showing the configuration of the 
power-line communication network system concerning the gestalt of operation of the 1 st of this 
invention. As shown in this drawing, the power-line communication network system (only 
henceforth a network system) concerning the gestalt of this operation While connecting with the 
power line 1 and this power line 1 and receiving supply of power from the power line 1 It has two 
or more power-line communication devices 11 and 12 which perform a power— line 
communication link mutually as a transmission line of a signal using the power line 1, and the 
communication device 41 for home electrical machinery and apparatus control which is 
connected to the power line 1 and receives supply of power from the power line 1 . In drawing 1 , 
the sign 10 expresses the field which communicates using the power line. This power-line 
communication region 10 corresponds indoors, and the outside of the power-line communication 
region 10 corresponds to the outdoors. 

[0023] The device which receives supply of power from the power line 1 other than the power- 
line communication devices 11 and 12 is connected to the power line 1. The impedance failure 
devices 21 and 22 which cause the fall of the line impedance of the power line 1, and the noise 
failure devices 31 and 32 made to generate a noise are contained in this device. 
[0024] The power line 1 in a field 10 contains two electric conduction lines 1a and 1b. In addition, 
the power line 1 may convey alternating current power, and may convey direct current power. 
Moreover, with the gestalt of this operation, the earth wire 2 is put side by side to the power line 
1. The power line 1 and the earth wire 2 in a field 10 are connected to the power line 101 and 
the earth wire 102 outside a field 10. 

[0025] A computer is mentioned as an example of the power-line communication devices 1 1 and 
12. The poweiHine communication devices 11 and 12 have the power-line communication 
terminals 13 and 14 which are connected to the power line 1 and perform a power-line 
communication link mutually, respectively. 

[0026] The lighting device and air-conditioning machine which control using an inverter as an 
example of the impedance failure devices 21 and 22 are mentioned. A microwave oven and a 
refrigerator are mentioned as an example of the noise failure devices 31 and 32. Without using 
the power line 1, a communication device 41 communicates between the impedance failure 
devices 21 and 22 and the noise failure devices 31 and 32, for example, performs these control. 
A communication device 41 is equivalent to the communication device for impedance failure 
devices and the communication device for noise failure devices in this invention. 
[0027] The network system concerning the gestalt of this operation is equipped with the noise 
filters 7 and 8 further prepared between the impedance regulators 5 and 6 formed between the 
power line 1 and the impedance failure devices 21 and 22, and the power line 1 and the noise 
failure devices 31 and 32. The impedance regulators 5 and 6 make the line impedance of the 
power line 1 increase including a common mode choke. Noise filters 7 and 8 reduce the noise on 
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the power line 1 . 

[0028] The network system concerning the gestalt of this operation is further equipped with the 
separation section 9 prepared between the power line 1 in a field 10, and the power line 101 
outside a field 10. The separation section 9 contains the impedance regulator and the noise 
filter. 

[0029] Further, the network system concerning the gestalt of this operation is equipped with the 
communication terminal 42 which communicates between the equipment 43 outside a field 10 
while it communicates between the power-line communication devices 11 and 12 and a 
communication device 41. 

[0030] The power-line communication devices 11 and 12 and devices 21, 22, 31, and 32 include 
the communications departments 15, 16, 23, 24, 33, and 34 for communicating between 
communication devices 41, respectively. The communications departments 15 and 16 of the 
power-line communication devices 1 1 and 1 2 communicate also between communication 
terminals 42. 

[0031] The communication link between a communication device 41 and each communications 
departments 15, 16, 23, 24, 33, and 34 may be performed using an electric wave or light, and you 
may carry out using signal lines other than power-line 1. 

[0032] Moreover, it may be made to perform the communication link which used the power line 1 
between a communication device 41 and the poweiHine communication devices 11 and 12 
through the power-line communication terminals 13 and 14. 

[0033] Moreover, the communication link between a communication terminal 42 and the 
communications departments 15 and 16 of a communication device 41 and the power-line 
communication devices 1 1 and 1 2 may also be performed using an electric wave or light, and 
may be performed using signal lines other than poweiHine 1 . 

[0034] Various communication link bases can be used for the communication link between a 
communication terminal 42 and equipment 43. For example, wire nets, such as cable television 
(CATV) and a digital subscriber line (digital subscriber line:xDSL), may be used, and a radio 
network may be used. Or optical-communication networks, such as a FAIBATUZA home (fiber to 
the homeiFTTH), may be used. 

[0035] Next, the outline of an operation of the network system concerning the gestalt of this 
operation is explained. The power-line communication devices 11 and 12 perform a power-line 
communication link mutually through the power-line communication terminals 13 and 14 using 
the power line 1 . With the gestalt of this operation, the band of the frequency which performs a 
power-line communication link is set to 1MHz - 100MHz. Moreover, the power-line 
communication devices 11 and 12 may communicate between communication terminals 42, 
without using the power line 1, and may communicate between the equipment 43 outside a field 
10 through a communication terminal 42. 

[0036] A communication device 41 performs control of the impedance failure devices 21 and 22 
and the noise failure devices 31 and 32. A communication device 41 may communicate without 
using the power line 1 among the power-line communication devices 1 1 and 1 2, using the power 
line 1. Moreover, a communication device 41 may communicate between communication 
terminals 42, without using the power line 1, and may communicate between the equipment 43 
outside a field 10 through a communication terminal 42. Therefore, it is also possible to perform 
control of the impedance failure devices 21 and 22 and the noise failure devices 31 and 32 
through a communication device 41 from the power-line communication devices 11 and 12 or the 
equipment 43 outside a field 10. 

[0037] Next, the impedance regulators 5 and 6 are explained in detail. First, the configuration of 
the impedance regulators 5 and 6 is explained with reference to drawin g 2 thru/or drawing 4 . 
The circuit diagram where drawing 2 expressed the fundamental component of the impedance 
regulators 5 and 6, the explanatory view in which drawing 3 shows the configuration of the 
impedance regulators 5 and 6, and drawing 4 are the top views of the gap control section in the 
impedance regulators 5 and 6. 

[0038] As shown in drawing 2 and drawing 3 , the impedance regulators 5 and 6 contain the 
common mode choke constituted by twisting 1st coil 51a and 2nd coil 51b around one annular 
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core (magnetic core) 50 which consists of magnetic materials. 1st coil 51a is inserted in a serial 
at one electric conduction line 1a of the power line 1, and 2nd coil 51b is inserted in a serial at 
electric conduction line 1b of another side of the power line 1. The core 50 is formed by the 
ferrite. 

[0039] The gap 52 is formed in the core 50. This gap 52 is equipped with the gap control section 
53. The gap control section 53 has the core 54 for gap control which consists of a magnetic 
material, and the coil 55 for gap control twisted around this core 54 for gap control, as shown in 
drawing 4 . And a part of core 54 for gap control is inserted into the gap 52 so that it may stick 
to a core 50. The core 54 for gap control forms a closed magnetic circuit with a core 50. The 
ingredient of the core 54 for gap control may be the same as the ingredient of a core 50, and 
may differ. 

[0040] As shown in drawing 3 , the current control circuit 56 is connected to the coil 55 for gap 
control, and the power-line communications control circuit 57 is connected to this current 
control circuit 56. The power-line communications control circuit 57 is built in the power-line 
communication terminals 1 3 and 1 4, and performs various control about a power-line 
communication link. The power-line communications control circuit 57 gives the information on a 
frequency that a power-line communication link is performed, to the current control circuit 56. 
The current control circuit 56 controls the magnitude of the current passed in the coil 55 for gap 
control according to the frequency which performs a power-line communication link. 
[0041] Next, an operation of the impedance regulators 5 and 6 is explained with reference to 
drawing 5 thru/or drawing 10 . In addition, in order to simplify explanation, the ingredient of cores 
50 and 54 shall be the ferrite of the same property here. 

[0042] Generally, the flux density B of a ferrite core without a gap and the relation (B-H curve) 
with Field H came to be shown in drawing 5 . Here, in order to simplify explanation, in drawing 5 , 
it is illustrating neither about a residual magnetic flux density nor coercive force. In addition, in 
drawing 5 , Bm expresses maximum magnetic flux density in a hysteresis loop. Moreover, when 
the permeability of a ferrite core is set to mu, the relation between flux density B, and Field H 
and permeability mu is expressed with the following formulas (1). 
[0043] B=muH — (1) 

[0044] The inclination of the tangent of the B-H curve in the given field H becomes the 
permeability mu in the field so that a formula (1) and drawing 5 may show. According to Field H, 
the inclination mu of the tangent of a B-H curve, i.e., permeability, changes so that drawing 5 
may show. At the time of a field H10, flux density is B10 and permeability is mu 1, and when it is 
a field H1 1, it expresses that flux density is B1 1 and permeability is mu 2 with drawing 5 . 
Moreover, permeability mu changes also with the properties of the ingredient of a core. 
[0045] Next, a core is equipped with the coil of number of turns N, and the case where a current 
is passed in this coil is considered. When the current which flows the magnetic-path length of a 
core in L and a coil is set to I, the field H generated according to this current is expressed with 
the following formulas (2). 
[0046] H=I-N/L — (2) 

[0047] Next, the gap control section 53 is considered. In the following explanation, IG and the 
coil 55 for gap control generate the current passed in the coil 55 for gap control, and magnetic 
reluctance of muG and the core 54 for gap control is set [ the bias field impressed to the core 
54 for gap control / the magnetic-path length of HG and the core 54 for gap control / the cross 
section of LG and the core 54 for gap control ] to RG for the permeability of SG and the core 54 
for gap control. 

[0048] A formula (2) shows that the magnitude of the field HG generated by the coil 55 for gap 
control is proportional to the magnitude of the current IG passed in the coil 55 for gap control. 
Moreover, draw ing 5 shows that permeability muG of the core 54 for gap control changes with 
the magnitude of Field HG. Therefore, permeability muG of the core 54 for gap control is 
controllable by controlling the magnitude of the current IG passed in the coil 55 for gap control. 
[0049] Moreover, the magnetic reluctance RG of the core 54 for gap control is expressed with 
the following formulas (3), and is in inverse proportion to permeability muG. 
[0050] RG=LG/mu G-SG — (3) 
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[0051] Thus, by changing the magnitude of the current IG passed in the coil 55 for gap control, 
the bias field HG impressed to the core 54 for gap control changes, consequently the magnetic 
reluctance RG of the core 54 for gap control changes. Therefore, the magnetic reluctance RG of 
the core 54 for gap control is controllable by controlling the magnitude of the current IG passed 
in the coil 55 for gap control. 

[0052] Next, the magnetic properties of a core 50 are considered. Drawing 6 expresses a ferrite 
core without a gap, drawing 7 expresses the ferrite core which has a gap, and drawing 8 
expresses the condition that the core 54 for gap control is inserted in the gap of a core 50. If a 
gap is prepared in the ferrite core which generally does not have a gap as shown in drawing 6 as 
shown in drawing 7 , it is known that the field a core carries out [ a field ] magnetic saturation 
will become large. This is explained with reference to the B-H curve shown in drawing 9 . In 
drawing 9 , (a) simplifies and expresses the B-H curve of a ferrite core without a gap, and (b) 
simplifies and expresses the B-H curve of the ferrite core which has a gap. Moreover, Bs 
expresses saturation magnetic flux density. As shown in drawing 9 , the field Hb in case flux 
density B reaches namely, carries out magnetic saturation to saturation magnetic flux density Bs 
in the ferrite core which has a gap becomes larger than the field Ha in case flux density B 
reaches saturation magnetic flux density Bs in a ferrite core without a gap. Therefore, 
permeability mub of the ferrite core which has a gap becomes smaller than permeability mua of a 
ferrite core without a gap. 

[0053] As shown in drawing 8 , although a core 50 has a gap, the core 54 for gap control is 
inserted in the gap. Therefore, the magnetic properties of a core 50 change according to the 
magnetic properties of the core 54 for gap control. That is, since the gap of a core 50 will be in 
the condition of having been buried with the core 54 for gap control which consists of the same 
ingredient as a core 50 while the current is not flowing in the coil 55 for gap control, the 
magnetic properties of a core 50 become being the same as that of a core without a gap, and are 
expressed with the B-H curve of (a) in drawing 9 . On the other hand, when the current of the 
magnitude in which the core 54 for gap control carries out magnetic saturation is passed in the 
coil 55 for gap control, the magnetic reluctance RG of the core 54 for gap control serves as max, 
and the core 54 for gap control will act like the gap of air. The magnetic properties of the core 
50 at this time become being the same as that of the core which has a gap, and are expressed 
with the B-H curve of (b) in drawing 9 . If the magnitude of the current passed in the coil 55 for 
gap control is changed from 0 between the magnitude in which the core 54 for gap control 
carries out magnetic saturation, according to the magnitude of the current, the magnetic 
reluctance RG of the core 54 for gap control will change. The magnetic properties of the core 50 
at this time are expressed with the B-H curve of (c) in drawing 9 . Moreover, the permeability of 
a core 50 changes between mua and mub according to the magnitude of the current passed in 
the coil 55 for gap control. 

[0054] The permeability of a core 50 is controllable by controlling the magnitude of the current 
passed in the coil 55 for gap control from the above thing. 

[0055] Next, the impedance Z of the impedance regulators 5 and 6 is considered. It is here, and 
an impedance Z is expressed with the following formulas (4) when the number of turns of L and 
Coils 51a and 51b are set [ a frequency / the permeability of f and a core 50 / the cross section 
of mu and a core 50 ] to N for S and the magnetic-path length of a core 50. 
[0056] Z=2pif-mu-S-N2/L — (4) 

[0057] As mentioned above, the permeability mu of a core 50 is controllable by controlling the 
magnitude of the current passed in the coil 55 for gap control. By controlling the magnitude of 
the current passed in the coil 55 for gap control from this and a formula (4) shows that the 
impedance Z of the impedance regulators 5 and 6 is controllable. 

[0058] The magnitude of the current passed in the coil 55 for gap control is controlled by the 
gestalt of this operation, for example so that an impedance Z approaches constant value 
irrespective of a frequency f in a 1MHz - 100MHz frequency band, and an impedance Z becomes 
constant value irrespective of a frequency f preferably. That is, the current control circuit 56 
controls the magnitude of the current passed in the coil 55 for gap control to approach the 
constant value as which f-mu was determined beforehand based on the information on the 
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frequency f from the power-line communications control circuit 57. 

[0059] Drawing 10 is the explanatory view showing an operation of the impedance regulators 5 
and 6 notionally. In drawing 10 , Z0 expresses the change to the frequency f of the impedance of 
a common common mode choke, and Z1 expresses the change to the frequency f of the 
impedance of the impedance regulators 5 and 6. Although the impedance of a common common 
mode choke changes in proportion to a frequency f in the range of a certain frequency as shown 
in drawin g 10 , the impedance of the impedance regulators 5 and 6 approaches constant value 
irrespective of a frequency f. The line impedance of the power line 1 also approaches constant 
value irrespective of a frequency f by arranging such impedance regulators 5 and 6 between the 
impedance failure devices 21 and 22 and the power line 1. 

[0060] Next, noise filters 7 and 8 are explained in detail. Drawing 1 1 is a noise filter 7 and the 
block diagram showing an example of the configuration of eight. The noise filters 7 and 8 shown 
in drawing 1 1 reduce the noise in the common mode of the current nature on the power line 1, 
and the noise in the common mode of electrical-potential-difference nature. In addition, the 
noise of current nature means the noise in which a current is changed, and the noise of 
electrical-potential-difference nature means the noise in which an electrical potential difference 
is changed. 

[0061] Noise filters 7 and 8 are equipped with two opposition signal generating circuits 62C and 
62V which generate the opposition signal used as two detectors 61 C and 61V which detect the 
noise on the power line 1, and the noises detected by Detectors 61 C and 61V, respectively and 
the signals of opposition, and two iqjection circuits 63C and 63V which pour in the opposition 
signal generated by the opposition signal generating circuits 62C and 62V to the power line 1, 
respectively. 

[0062] Detectors 61 C and 61V correspond to the noise detection means in this invention, the 
opposition signal generating circuits 62C and 62V correspond to the opposition signal generation 
means in this invention, and injection circuits 63C and 63V correspond to the noise offset means 
in this invention. 

[0063] Detector 61 C detects the noise of the current nature which spreads two electric 
conduction lines 1a and 1b with the same phase by detecting fluctuation of the current in two 
electric conduction lines 1a and 1b of the power line 1. Therefore, detector 61 C will detect the 
noise in the common mode of the current nature on the power line 1 . 
[0064] Detector 61V detect the noise of the electrical-potential-difference nature which 
spreads two electric conduction lines 1a and 1b with the same phase by detecting fluctuation of 
the electrical potential difference in two electric conduction lines 1 a and 1 b. Therefore, detector 
61V will detect the noise in the common mode of the electrical-potential-difference nature on 
the power line 1 . 

[0065] An example of the configuration of Detectors 61 C and 61V is shown in drawing 1 1 . In 
this example, detector 61 C has coil 61 Cc surrounding two electric conduction lines 1a and 1b. 
The end of coil 61 Cc is connected to the input edge of opposition signal generating circuit 62C, 
and the other end is connected to the gland of a circuit. Coil 61 Cc detects the high frequency 
component of the fluctuation of the current in the electric conduction lines 1a and 1b. In 
addition, the current sensor containing the magnetometric sensor which detects the field 
, generated not only according to what uses coil 61 Cc but according to a current may be used for 
detector 61 C. In this case, the magnetometric sensor which has a ferrite, a permalloy, and the 
sensor head that consists of the magnetic substance of amorphous ** as a magnetometric 
sensor which can be set, MR (magnetic reluctance) component using a magneto-resistive effect, 
the GMR (huge magnetic reluctance) component using giant magneto-resistance, etc. can be 
used. 

[0066] Moreover, an example of the configuration of detector 61 V is shown in drawing 1 1 . In this 
example, detector 61V have capacitor 61 Va which the end was connected to electric conduction 
line 1a, and was connected to the input edge whose other end is opposition signal generating 
circuit 62V, and capacitor 61 Vb which the end was connected to electric conduction line 1b, and 
was connected to the input edge whose other end is opposition signal generating circuit 62V. 
Capacitor 61 Va and 61 Vb pass a high frequency component among the voltage variation in the 
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electric conduction lines 1a and 1b, respectively, and intercept the low-frequency component 
containing the frequency of alternating current power. 

[0067] Opposition signal generating circuit 62C generates the opposition signal used as the noise 
in the common mode of current nature and the signal of opposition which were detected by 
detector 61 C, and opposition signal generating circuit 62V generate the opposition signal used as 
the noise in the common mode of electrical-potential-difference nature and the signal of 
opposition which were detected by detector 61V. 

[0068] By giving change of the same current corresponding to the opposition signal generated by 
opposition signal generating circuit 62C to two electric conduction lines 1a and 1b of the power 
line 1, injection circuit 63C pours in the opposition signal generated by opposition signal 
generating circuit 620 to the power line 1, and, thereby, offsets the noise in the common mode 
of the current nature on the power line 1 . By giving change of the same electrical potential 
difference corresponding to the opposition signal generated by opposition signal generating 
circuit 62V to two electric conduction lines 1a and 1b of the power line 1, injection circuit 63V 
pour in the opposition signal generated by opposition signal generating circuit 62V to the power 
line 1, and, thereby, offset the noise in the common mode of the electrical-potential-difference 
nature on the power line 1. 

[0069] An example of the configuration of injection circuit 63C is shown in drawing 1 1 . In this 
example, injection circuit 63C has coil 63Cc surrounding two electric conduction lines 1a and 1b. 
The end of coil 63Cc is connected to the outgoing end of opposition signal generating circuit 
62C, and the other end is connected to the gland of a circuit. In this example, injection circuit 
63C gives change of the same current corresponding to the opposition signal which opposition 
signal generating circuit 620 generates to the electric conduction lines 1a and 1b using coil 
63Cc. 

[0070] Moreover, an example of the configuration of injection circuit 63V is shown in drawing 1 1 . 
In this example, injection circuit 63V have capacitor 63Va by which connected with the outgoing 
end whose end is opposition signal generating circuit 62V, and the other end was connected to 
electric conduction line 1 a, and capacitor 63Vb by which connected with the outgoing end whose 
end is opposition signal generating circuit 62V, and the other end was connected to electric 
conduction line 1b. In this example, injection circuit 63V give change of the same electrical 
potential difference corresponding to the opposition signal which opposition signal generating 
circuit 62V generate to the electric conduction lines 1a and 1b through capacitor 63Va and 
63Vb. 

[0071] Drawing 12 is the circuit diagram showing an example of the configuration of opposition 
signal generating circuit 620 in drawing 1 1 . Opposition signal generating circuit 62C in this 
example has the transformer 81. The end of the primary winding of a transformer 81 is 
connected to the end of coil 61 Cc of detector 61C through resistance 82. The other end of the 
primary winding of a transformer 81 is connected to the gland (signal gland) of a circuit with the 
end of the secondary winding of a transformer 81. The other end of the secondary winding of a 
transformer 81 is connected to the end of coil 63Cc of injection circuit 63C. The other end of 
coil 61 Gc and the other end of coil 63Cc are connected to the gland of a circuit. According to 
opposition signal generating circuit 620 in this example, the current corresponding to the noise 
detected by coil 61 Cc of detector 61C flows to the primary winding of a transformer 81, and the 
current of opposition flows with a noise to coil 63Cc of injection circuit 63C connected to the 
secondary winding of a transformer 81 according to it. 

[0072] It is the same as that of the configuration of opposition signal generating circuit 62C 
which also showed the configuration of opposition signal generating circuit 62V to drawing 12 . 
[0073] In the noise filters 7 and 8 shown in drawing 1 1 , the noise in the common mode of the 
current nature on the power line 1 is detected by detecting fluctuation of the current in the. 
electric conduction lines 1a and 1b of the power line 1 by detector 610. Moreover, the noise in 
the common mode of the electrical-potential-difference nature on the power line 1 is detected 
by detector 61V by detecting fluctuation of the electrical potential difference in the electric 
conduction lines 1a and 1b of the power line 1. 

[0074] And the opposition signal which turns into the noise in the common mode of current 
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nature and the signal of opposition which were detected by detector 61 C by opposition signal 
generating circuit 62C is generated. Moreover, the opposition signal which turns into the noise in 
the common mode of electrical-potential-difference nature and the signal of opposition which 
were detected by detector 61V by opposition signal generating circuit 62V is generated. 
[0075] Furthermore, change of the same current corresponding to the opposition signal which 
opposition signal generating circuit 62C generates to two electric conduction lines 1a and 1b by 
injection circuit 63C is given. Moreover, change of the same electrical potential difference 
corresponding to the opposition signal which opposition signal generating circuit 62V generate is 
given by injection circuit 63V. Thereby, the noise in the common mode of the current nature on 
the power line 1 and the noise in the common mode of electrical-potential-difference nature are 
offset. 

[0076] Drawing 1 3 is a noise filter 7 and the block diagram showing other examples of the 
configuration of eight. The noise filters 7 and 8 shown in drawing 13 reduce the noise in the 
normal mode of the current nature on the power line 1, and the common mode, and the noise in 
the normal mode of the electrical-potential-difference nature on the power line 1, and the 
common mode. 

[0077] Detector 71 C to which the noise filters 7 and 8 shown in drawing 13 detect each noise of 
the current nature on two electric conduction line 1a of the power line 1, and 1b, Detector 71V 
which detect each noise of the electrical-potential-difference nature on electric conduction line 
1a and 1b, Two opposition signal generating circuit 72calcium and 72Cb which generate the 
opposition signal used as each noise detected by detector 71 C and the signal of opposition, Two 
opposition signal generating circuit 72Va(s) and 72Vb which generate the opposition signal used 
as each noise detected by detector 71V and the signal of opposition, It has injection circuit 73C 
which pours in the opposition signal generated by opposition signal generating circuit 72calcium 
and 72Cb to the electric conduction lines 1a and 1b, and injection circuit 73V which pour in the 
opposition signal generated by opposition signal generating circuit 72Va and 72Vb to the electric 
conduction lines 1a and 1b. 

[0078] Detectors 71 C and 71V correspond to the noise detection means in this invention, 
opposition signal generating circuit 72calcium, 72Cb, 72Va, and 72Vb correspond to the 
opposition signal generation means in this invention, and injection circuits 73C and 73V 
correspond to the noise offset means in this invention. 

[0079] Detector 71 C detects the noise of the current nature generated to each of two electric 
conduction lines 1a and 1b to every each electric conduction line 1a and 1b by detecting 
fluctuation of the current in two electric conduction lines 1a and 1b of the power line 1. 
[0080] Detector 71V detect the noise of the electrical-potential-difference nature generated to 
each of two electric conduction lines 1a and 1b to every each electric conduction line 1a and 1b 
by detecting fluctuation of the electrical potential difference in two electric conduction lines 1 a 
and 1b. 

[0081] An example of the configuration of detector 71 C is shown in drawing 13 . In this example, 
detector 71 C has coil 71 calcium surrounding electric conduction line 1a, and coil 71 Cb 
surrounding electric conduction line 1b. The end of coil 71 calcium is connected to the input edge 
of opposition signal generating circuit 72calcium, and the other end is connected to the gland of 
a circuit. The end of coil 71 Cb is connected to the input edge of opposition signal generating 
circuit 72Cb, and the other end is connected to the gland of a circuit. Coil 71 calcium detects the 
high frequency component of the fluctuation of the current in electric conduction line 1a, and 
coil 71 Cb detects the high frequency component of the fluctuation of the current in electric 
conduction line 1b. 

[0082] Moreover, an example of the configuration of detector 71V is shown in drawing 13 . In this 
example, detector 71V have capacitor 71 Va by which the end was connected to electric 
conduction line 1a, and the other end was connected to the input edge of opposition signal 
generating circuit 72Va, and capacitor 71 Vb by which the end was connected to electric 
conduction line 1 b, and the other end was connected to the input edge of opposition signal 
generating circuit 72Vb. Capacitor 71 Va and 71 Vb pass a high frequency component among the 
voltage variation in the electric conduction lines 1a and 1b, respectively, and intercept the low- 
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frequency component containing the frequency of alternating current power. 
[0083] Opposition signal generating circuit 72calcium generates the opposition signal used as the 
noise of the current nature on electric conduction line 1a detected by detector 71C, and the 
signal of opposition, and opposition signal generating circuit 72Cb generates the opposition signal 
used as the noise of the current nature on electric conduction line 1b detected by detector 71 C t 
and the signal of opposition. Moreover, opposition signal generating circuit 72Va generates the 
opposition signal used as the noise of the electrical-potential-difference nature on electric 
conduction line 1a detected by detector 71V, and the signal of opposition, and opposition signal 
generating circuit 72Vb generates the opposition signal used as the noise of the electrical- 
potential-difference nature on electric conduction line 1b detected by detector 71V, and the 
signal of opposition. The configuration of opposition signal generating circuit 72calcium, 72Cb, 
72Va, and 72Vb is the same as the configuration of opposition signal generating circuit 62C 
shown in drawing 12 . 

[0084] By giving change of the current corresponding to each opposition signal generated by 
opposition signal generating circuit 72calcium and 72Cb to the electric conduction lines 1 a and 
1 b, respectively, injection circuit 73C pours in each opposition signal generated by opposition 
signal generating circuit 72calcium and 72Cb to the electric conduction lines 1a and 1b, and, 
thereby, offsets the noise of the current nature on electric conduction line 1a and 1b. 
[0085] By giving change of the electrical potential difference corresponding to each opposition 
signal generated by opposition signal generating circuit 72Va and 72Vb to the electric conduction 
lines 1a and 1b, respectively, injection circuit 73V pour in each opposition signal generated by 
opposition signal generating circuit 72Va and 72Vb to the electric conduction lines 1a and 1b, 
and, thereby, offset the noise of the electrical-potential-difference nature on electric conduction 
line 1a and 1b. 

[0086] An example of the configuration of injection circuit 73C is shown in drawing 13 . In this 
example, injection circuit 73C has coil 73calcium surrounding electric conduction line 1a f and coil 
73Cb surrounding electric conduction line 1b. The end of coil 73calcium is connected to the 
outgoing end of opposition signal generating circuit 72calcium, and the other end is connected to 
the gland of a circuit. The end of coil 73Cb is connected to the outgoing end of opposition signal 
generating circuit 72Cb, and the other end is connected to the gland of a circuit. In this example, 
injection circuit 73C gives change of the current corresponding to each opposition signal 
generated from opposition signal generating circuit 72calcium and 72Cb, respectively to the 
electric conduction lines 1a and 1b using coil 73calcium and 73Cb. 

[0087] Moreover, an example of the configuration of injection circuit 73V is shown in drawing 13 . 
In this example, injection circuit 73V have capacitor 73Va by which the end was connected to 
the outgoing end of opposition signal generating circuit 72Va, and the other end was connected 
to electric conduction line 1a, and capacitor 73Vb by which the end was connected to the 
outgoing end of opposition signal generating circuit 72Vb, and the other end was connected to 
electric conduction line lb. In this example, injection circuit 73V give change of the electrical 
potential difference corresponding to each opposition signal generated from opposition signal 
generating circuit 72Va and 72Vb, respectively to the electric conduction lines 1a and 1b through 
capacitor 73Va and 73Vb. 

[0088] In the noise filters 7 and 8 shown in drawing 13 , the noise of the current nature 
generated to each of the electric conduction lines 1a and 1b by detector 71 C by detecting 
fluctuation of the current in each of the electric conduction lines 1a and 1b of the power line 1 is 
detected by every each electric conduction line 1a and 1b. Thereby, the noise of the current 
nature on the power line 1 is detected. Moreover, the noise of the electrical-potential-difference 
nature generated to each of the electric conduction lines 1a and 1b by detector 71V by 
detecting fluctuation of the electrical potential difference in each of the electric conduction lines 
1a and 1b of the power line 1 is detected by every each electric conduction line 1a and 1b. 
[0089] And the opposition signal of every each electric conduction line 1a which becomes the 
noise of the current nature of every each electric conduction line 1a and 1b and the signal of 
opposition which were detected by detector 71 C by opposition signal generating circuit 
72calcium and 72Cb, and 1b is generated. Moreover, the opposition signal of every each electric 
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conduction line 1a which becomes the noise of the electrical-potential-difference nature of 
every each electric conduction line 1a and 1b and the signal of opposition which were detected 
by detector 71V by opposition signal generating circuit 72Va and 72Vb, and 1b is generated. 
[0090] Furthermore, change of the current corresponding to the opposition signal of every 
opposition signal generating circuit 72calcium, each electric conduction line 1 a generated by 
72Cb, and 1b is given by injection circuit 73C to each of two electric conduction lines 1a and 1b. 
Moreover, change of the electrical potential difference corresponding to the opposition signal of 
every opposition signal generating circuit 72Va f each electric conduction line 1a generated by 
72Vb, and 1b is given by injection circuit 73V to each of two electric conduction lines 1a and 1b. 
Thereby, the noise of the current nature on the power line 1 and the noise of electrical- 
potential-difference nature are offset. 

[0091] In the noise filters 7 and 8 shown in drawing 1 1 or drawing 13 , by detecting fluctuation of 
the current in the power line 1, the noise of the current nature on the power line 1 is detected, 
and the noise of the current nature on the power line 1 is offset by giving change of the current 
corresponding to the opposition signal used as the noise of this current nature, and opposition to 
the power line 1. Moreover, in noise filters 7 and 8, by detecting fluctuation of the electrical 
potential difference in the power line 1, the noise of the electrical-potential-difference nature on 
the power line 1 is detected, and the noise of the electrical-potential-difference nature on the 
power line 1 is offset by giving change of the electrical potential difference corresponding to the 
opposition signal used as the noise of this electrical-potential-difference nature, and opposition 
to the power line 1 . Therefore, ideally, noise filters 7 and 8 can reduce a noise regardless of the 
magnitude and the frequency band of a noise. 

[0092] Moreover, in noise filters 7 and 8, since a noise electrical potential difference is not 
amplified, or a noise electrical potential difference is not transformed into the current of 
opposition and the wave-like difference of an opposition signal to the delay of the opposition 
signal over a noise and the wave of a noise can be made small, it becomes possible to offset a 
noise correctly as much as possible. Moreover, according to the noise filters 7 and 8, it becomes 
possible to offset not only a continuous noise but a sudden noise from the ability of delay of the 
opposition signal over a noise to be made small. 

[0093] It becomes possible to reduce effectively not only a continuous noise but a sudden noise 
from these things, while becoming possible to reduce the noise on the power line 1 effectively in 
a large frequency band according to the noise filters 7 and 8. 

[0094] Moreover, noise filters 7 and 8 act universally, without being based on the frequency band 
of a noise, magnitude, and a property. When noise filters 7 and 8 are used, it becomes 
unnecessary therefore, to attain optimization of a filter according to the device which generates 
a noise. Moreover, a standardization of noise filters 7 and 8 is easy. 

[0095] In addition, the thing equipped with either [ detector 61 C not only in what was shown in 
drawing 1111 or drawing 13 but drawing 1 1 R> 1 , opposition signal generating circuit 62C and 
injection circuit 63C, and ] detector 61 V, opposition signal generating circuit 62V or injection 
circuit 63V may be used for the configuration of noise filters 7 and 8. Moreover, the thing 
equipped with either [ detector 71 C in drawing 1313 / opposition signal generating circuit 
72calcium 72Cb and injection circuit 73C, and ] detector 71V, opposition signal generating circuit 
72Va, 72Vb or injection circuit 73V is sufficient as noise filters 7 and 8. 

[0096] Next, with reference to drawing 14 , the separation section 9 in drawing 1 is explained. As 
shown in drawing 1 4 , the separation section 9 contains the leakage inhibition machine 91 
inserted in the serial between the power line 101 outside a field 10, and the power line 1 in a 
field 10, and the impedance regulator 92. The leakage inhibition machine 91 is arranged at the 
power-line 101 side outside a field 10, and the impedance regulator 92 is arranged at the power- 
line 1 side in a field 10. The configuration of the leakage inhibition machine 91 is the same as 
that of noise filters 7 and 8. Moreover, the configuration of the impedance regulator 92 is the 
same as that of the impedance regulators 5 and 6. The impedance regulator 92 is equivalent to 
the 2nd impedance regulator in this invention. 

[0097] The leakage inhibition machine 91 prevents that originate in the leakage current and the 
signal on the power line 1 in a field 10 is revealed to the power line 101 outside a field 10. 
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Moreover, while the impedance regulator 92 makes the line impedance of the power line 1 in a 
field 10 increase, the line impedance of the power line 1 is made to approach constant value 
irrespective of a frequency. 

[0098] Since the impedance regulators 5 and 6 which adjust the line impedance of the power line 
1 by adjusting a self impedance were formed between the impedance failure devices 21 and 22 
and the power lines 1 which cause the fall of the line impedance of the power line 1 according to 
the gestalt of this operation as explained above, it can adjust so that the line impedance of the 
power line 1 may be made to increase. Moreover, according to the gestalt of this operation, the 
impedance regulators 5 and 6 can also adjust the line impedance of the power line 1 according to 
the frequency of the signal in a power-line communication link. Therefore, according to the 
gestalt of this operation, aggravation of the communication environment of the power line 1 by 
the device connected to the power line 1 can be prevented, and communication environment can 
be improved. 

[0099] When the magnetic properties of the core 54 for gap control in the impedance regulators 
5 and 6 are changed according to the frequency which performs a power-line communication link 
and further this changes the magnetic properties of a core 50, he is trying for the impedance of 
the impedance regulators 5 and 6 to approach constant value irrespective of a frequency in a 
1MHz - 100MHz frequency band with the gestalt of this operation especially. Therefore, 
according to the gestalt of this operation, for example in a 1MHz - 100MHz frequency band, the 
line impedance of the power line 1 can be held almost uniformly irrespective of a frequency, and 
the communication environment of the power line 1 can be improved more. That is, if the line 
impedance of the power line 1 is held almost uniformly irrespective of a frequency, the amplitude 
of the signal transmission in a power-line communication link will become almost fixed 
irrespective of a frequency. Consequently, the error rate in a power-line communication link is 
reduced, and it becomes possible to enlarge transmission speed. Moreover, if an error rate is 
reduced, it will also become possible to adopt a simple communication mode. 
[0100] Moreover, with the gestalt of this operation, since the impedance regulators 5 and 6 
contain the common mode choke, they can reduce the common mode noise on the power line 1. 
Therefore, when performing a power-line communication link especially in the frequency band 
which is 1MHz - 100MHz with the large rate of common mode noise of a noise according to the 
gestalt of this operation, aggravation of the communication environment of the power line 1 by 
the device connected to the power line 1 can be prevented, and communication environment can 
be improved. 

[0101] Moreover, they are small and end while high permeability material, such as a ferrite, can 
be used for them as an ingredient of cores 50 and 54, since the impedance regulators 5 and 6 
are used in a high frequency band 1MHz or more including a common mode choke. [ of a core 
50 ] Moreover, since magnetic properties do not deteriorate in 1MHz - 100MHz of frequency 
bands which perform a power-line communication link, the ferrite is suitable as an ingredient of 
cores 50 and 54. Therefore, the impedance regulators 5 and 6 can be manufactured using a 
practical ingredient like a ferrite, and can be miniaturized. 

[0102] Moreover, in the impedance regulators 5 and 6, the gap control section 53 has the core 
54 for gap control inserted into the gap 52 of a core 50, and the coil 55 for gap control twisted 
around this core 54 for gap control. Therefore, according to these impedance regulators 5 and 6, 
it becomes possible to change the magnetic properties of a core 50 easily by adjusting the 
current passed in the coil 55 for gap control, and adjusting the bias field impressed to the core 
54 for gap control with the coil 55 for gap control. 

[0103] Moreover, since noise filters 7 and 8 were formed between the noise failure devices 31 
and 32 and the power lines 1 which are made to generate a noise according to the gestalt of this 
operation, aggravation of the communication environment of the power line 1 by the device 
connected to the power line 1 can be prevented more certainly. 

[0104] Moreover, with the gestalt of this operation, noise filters 7 and 8 offset the noise on the 
power line 1 by detecting the noise on the power line 1, generating the signal of this detected 
noise and opposition, and giving this signal to the power line 1 . Therefore, according to the 
gestalt of this operation, while being able to reduce the noise on the power line 1 effectively in a 
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large frequency band, not only a continuous noise but a sudden noise is effectively removable. 
[0105] Moreover, since it had the communication device 41 which communicates between the 
impedance failure devices 21 and 22 and the noise failure devices 31 and 32, without using the 
power line 1 according to the gestalt of this operation, the communication link with a 
communication device 41, the impedance failure devices 21 and 22, and the noise failure devices 
31 and 32 is attained, and, thereby, it becomes possible to control the impedance failure devices 
21 and 22 and the noise failure devices 31 and 32 by the communication device 41 etc. 
[0106] According to the gestalt of this operation, moreover, a communication device 41 Since it 
was made to communicate among the power-line communication devices 1 1 and 1 2, without 
using the power line 1, using the power line 1 The communication link with the power-line 
communication devices 1 1 and 12 and a communication device 41 is attained, and, thereby, it 
becomes possible to control the impedance failure devices 21 and 22 and the noise failure 
devices 31 and 32 by the power-line communication devices 11 and 12 through a communication 
device 41 etc. Moreover, construction of the communication network system which also includes 
the impedance failure devices 21 and 22 and the noise failure devices 31 and 32 as a device 
which communicates is attained. 

[0107] According to the gestalt of this operation, moreover, a communication device 41 Since it 
was made to communicate between the equipment 43 outside the field 10 which communicates 
using the power line 1, without using the power line 1 The communication link with the equipment 
43 outside a field 10 and a communication device 41 is attained, and, thereby, it becomes 
possible through a communication device 41 to control the impedance failure devices 21 and 22 
and the noise failure devices 31 and 32 by the equipment 43 outside a field 10 etc. 
[0108] Moreover, with the gestalt of this operation, the separation section 9 is formed between 
the power line 1 in a field 10, and the power line 101 outside a field 10. This separation section 9 
contains the leakage inhibition machine 91 inserted in the serial between the power line 101 
outside a field 10, and the power line 1 in a field 10, and the impedance regulator 92. The 
impedance regulator 92 makes the line impedance of the power line 1 in a field 10 increase 
including a common mode choke. Therefore, according to the gestalt of this operation, the line 
impedance of the power line 1 in a field 10 can be made to be able to increase, and the 
communication environment of the power line 1 can be raised. Moreover, according to the gestalt 
of this operation, it can prevent that the signal on the power line 1 in a field 10 is revealed to the 
power line 101 outside a field 10 with the leakage inhibition vessel 91. 

[0109] Moreover, according to the gestalt of this operation, since the power-line communication 
devices 11 and 12 were made to communicate between the equipment 43 outside a field 10, 
without using the power line 1 , the communication link with the equipment 43 outside a field 1 0 
and the power-line communication devices 11 and 12 is attained. 

[0110] The power-line communication network system concerning [the gestalt of the 2nd 
operation], next the gestalt of operation of the 2nd of this invention is explained. The gestalt of 
this operation differs from the gestalt of the 1st operation of the configuration of the impedance 
regulators 5 and 6. The circuit diagram showing the condition that drawing 1 5 inserted the 
impedance regulator in the gestalt of this operation in the power line, the explanatory view 
showing the 1st example of the configuration of an impedance regulator [ in / in drawing 16 / the 
gestalt of this operation ], and drawing 1 7 are the explanatory views showing the 2nd example of 
the configuration of the impedance regulator in the gestalt of this operation. 

[01 1 1] As shown in drawing 1 5 , the impedance regulators 5 and 6 in the gestalt of this operation 
constitute the Rhine choke for normal modes, for example, are inserted in a serial at one electric 
conduction line 1a of the power line 1. 

[0112] First, with reference to drawin g 16 , the impedance regulator 5 in the gestalt of this 
operation and the 1st example of the configuration of six are explained. These impedance 
regulators 5 and 6 contain the Rhine choke for normal modes constituted by twisting one coil 
51a around one annular core 50 which consists of magnetic materials. Coil 51a is inserted in a 
serial at one electric conduction line 1a of the power line 1. As a core 50, the ferrite core of the 
configuration near a powder-compacting core, an amorphous core, and an open magnetic circuit 
etc. can be used. 
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[01 13] Like the gestalt of the 1st operation, a gap 52 is formed in a core 50 and this gap 52 is 
equipped with the gap control section 53. The configuration of the gap control section 53 is the 
same as that of the gestalt of the 1st operation. Moreover, like the gestalt of the 1st operation, 
the current control circuit 56 is connected to the coil 55 for gap control of the gap control 
section 53, and the power-line communications control circuit 57 is connected to this current 
control circuit 56. 

[01 14] According to the impedance regulators 5 and 6 shown in drawing 1 6 , the impedance of 
coil 51a can be adjusted like the gestalt of the 1st operation by changing the magnetic 
properties of a core 50 by the gap control section 53. Moreover, according to the impedance 
regulators 5 and 6 shown in drawing 16 , the normal mode noise on the power line 1 can be 
reduced. 

[01 15] The configuration of others of the impedance regulators 5 and 6 shown in drawing 1 6 , an 
operation, and effectiveness are the same as that of the impedance regulators 5 and 6 in the 
gestalt of the 1st operation. 

[01 16] Next, with reference to drawing 17 , the impedance regulator 5 in the gestalt of this 
operation and the 2nd example of the configuration of six are explained. These impedance 
regulators 5 and 6 are equipped with the cores 50a and 50b of the two shape of a rod which 
consists of magnetic materials, respectively, coil 51a twisted around core 50a, and the coil 59 for 
impedance control twisted around core 50b. The cores 50a and 50b of each other are arranged 
in parallel in the location which approached. Cores 50a and 50b form an open magnetic circuit as 
shown with the broken line in drawing 1 7 . Core 50a and coil 51a constitute the Rhine choke for 
normal modes. Coil 51a is inserted in a serial at one electric conduction line 1a of the power line 
1. A coil 59 impresses a bias field to core 50b. As cores 50a and 50b, a powder-compacting core, 
an amorphous core, a ferrite core, etc. can be used. 

[01 17] The current control circuit 56 is connected to a coil 59, and the power-line 
communications control circuit 57 is connected to this current control circuit 56. The function of 
the current control circuit 56 and the power-line communications control circuit 57 is the same 
as that of the gestalt of the 1st operation. 

[01 18] By controlling the magnitude of the current passed to a coil 59, the magnetic properties 
(magnetic reluctance) of core 50b can be controlled by the impedance regulators 5 and 6 shown 
in drawing 17 , consequently the magnetic properties (permeability) of core 50a can be controlled 
by them. According to the impedance regulators 5 and 6 shown in drawin g 17 , from this, the 
impedance of coil 51a is controllable by controlling the magnitude of the current passed to a coil 
59. Moreover, according to the impedance regulators 5 and 6 shown in drawing 1717 , the normal 
mode noise on the power line 1 can be reduced. 

[01 19] The configuration of others in the gestalt of this operation, an operation, and 
effectiveness are the same as the gestalt of the 1 st operation. 

[0120] In addition, this invention is not limited to the gestalt of each above-mentioned 
implementation, but various modification is possible for it. For example, both an impedance 
regulator and a noise filter may be inserted in a serial like the separation section 9 between the 
impedance failure devices 21 and 22 or the noise failure devices 31 and 32, and the power line 1. 

[0121] Moreover, without using the power line 1, the impedance failure devices 21 and 22 or the 
noise failure devices 31 and 32, and directly, the power-line communication devices 11 and 12 
may perform a communication link, and may perform these control etc. 

[0122] Moreover, the impedance regulator in the gestalt of the 2nd operation may be inserted in 

each one electric conduction lines 1a and 1b of every of the power line 1. 

[0123] 

[Effect of the Invention] Since the impedance regulator which adjusts the line impedance of the 
power line by adjusting a self impedance was formed between an impedance failure device and 
the power line according to the power-line communication network system according to claim 1 
to 15 as explained above, it can adjust so that the line impedance of the power line may be made 
to increase. Moreover, according to this invention, the line impedance of the power line can also 
be adjusted according to the frequency of the signal in a communication link. Therefore, 
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according to this invention, aggravation of the communication environment of the power line by 
the device connected to the power line is prevented, and the effectiveness that communication 
environment is improvable is done so. 

[0124] Moreover, according to the power-line communication network system according to claim 

2, since the self impedance was adjusted according to the frequency of the signal in a 
communication link so that the line impedance of the power line might approach constant value 
irrespective of a frequency in a predetermined frequency band, an impedance regulator does so 
the effectiveness that communication environment is more improvable. 

[0125] Moreover, according to the power-line communication network system according to claim 

3, since it was made for an impedance regulator to contain a common mode choke, the 
effectiveness that reduction of the common mode noise on the power line is attained with 
adjustment of line impedance is done so. 

[0126] Moreover, according to the power-line communication network system according to claim 

4, since it was made for an impedance regulator to contain the Rhine choke for normal modes, 
the effectiveness that reduction of the normal mode noise on the power line is attained with 
adjustment of line impedance is done so. 

[0127] Moreover, since it had the communication device for impedance failure devices which 
communicates between impedance failure devices according to the power-line communication 
network system according to claim 5 to 7, without using the power line, the effectiveness of 
becoming possible to control an impedance failure device by the communication device for 
impedance failure devices etc. is done so. 

[0128] According to the power-line communication network system according to claim 6, 
moreover, the communication device for impedance failure devices Since it was made to 
communicate between power-line communication devices, without using the power line, using the 
power line The effectiveness of the communication link with a power-line communication device 
and the communication device for impedance failure devices being attained, and becoming 
possible to control an impedance failure device by the power-line communication device through 
the communication device for impedance failure devices etc. by this is done so. 
[0129] Moreover, according to the power-line communication network system according to claim 
7, the communication device for impedance failure devices does so the effectiveness of 
becoming possible to control an impedance failure device with the equipment outside a field 
through the communication device for impedance failure devices between the equipment outside 
the field which communicates using the power line since it was made to communicate, without 
using the power line etc. 

[0130] Moreover, since it had the noise filter prepared between the noise failure devices and the 
power lines which are connected to the power line and made to generate a noise further 
according to the power-line communication network system according to claim 8 to 12, the 
effectiveness that aggravation of the communication environment of the power line by the 
device connected to the power line can be prevented more certainly is done so. 
[0131] According to the power-line communication network system according to claim 9, 
moreover, a noise filter By giving the signal generated by noise detection means to detect the 
noise on the power line, the noise detected by the noise detection means and an opposition 
signal generation means to generate the signal of opposition, and the opposition signal generation 
means to the power line Since it has a noise offset means to offset the noise on the power line, 
while being able to reduce the noise on the power line effectively in a large frequency band, the 
effectiveness that not only a continuous noise but a sudden noise is effectively removable is 
done so. 

[0132] Moreover, since it had the communication device for noise failure devices which 
communicates between noise failure devices according to the power-line communication 
network system according to claim 10 to 12, without using the power line, the effectiveness of 
becoming possible to control a noise failure device by the communication device for noise failure 
devices etc. is done so. 

[0133] According to the power-line communication network system according to claim 11, 
moreover, the communication device for noise failure devices Since it was made to communicate 
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between power-line communication devices, without using the power line, using the power line 
The effectiveness of the communication link with a power-line communication device and the 
communication device for noise failure devices being attained, and becoming possible to control 
a noise failure device by the power-line communication device through the communication 
device for noise failure devices etc. by this is done so. 

[0134] Moreover, according to the power-line communication network system according to claim 
12, the communication device for noise failure devices does so the effectiveness of becoming 
possible to control a noise failure device with the equipment outside a field through the 
communication device for noise failure devices between the equipment outside the field which 
communicates using the power line since it was made to communicate, without using the power 
line etc. 

[0135] Moreover, since it had the 2nd impedance regulator which adjusts the line impedance of 
the power line in a field by being further prepared between the power line in the field which 
communicates using the power line, and the power line outside a field, and adjusting a self 
impedance according to the power-line communication network system according to claim 13, 
the line impedance of the power line in a field is adjusted, and the effectiveness that the 
communication environment of the power line can be raised is done so. 

[0136] Moreover, since it had the leakage inhibition machine which prevents that it is further 
prepared between the power line in the field which communicates using the power line, and the 
power line outside a field, and the signal on the power line in a field is revealed to the power line 
outside a field according to the power-line communication network system according to claim 14, 
the signal on the power line in a field does so the effectiveness that it can prevent revealing to 
the power line outside a field. 

[0137] Moreover, according to the power-line communication network system according to claim 
1 5, since it was made to communicate between the equipment outside the field which 
communicates using the power line, without using the power line, a power-line communication 
device does so the effectiveness that the communication link with the equipment outside a field 
and a power-line communication device is attained. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view showing the configuration of the power-line communication 
network system concerning the gestalt of operation of the 1st of this invention. 
[Drawing 2] It is a circuit diagram showing the fundamental component of the impedance 
regulator in the gestalt of operation of the 1st of this invention. 

[Drawing 3] It is the explanatory view showing the configuration of the impedance regulator in 
the gestalt of operation of the 1st of this invention. 

[Drawing 4] It is the top view of the gap control section in the impedance regulator shown in 
drawing 3 . 

[Drawing 5] It is the property Fig. showing the relation of the flux density of a ferrite core and a 
field without a gap. 

[Drawing 6] It is an explanatory view showing a ferrite core without a gap. 
[Drawing 7] It is an explanatory view showing the ferrite core which has a gap. 
[D raw ing 8] It is an explanatory view showing the condition that the core for gap control is 
inserted in the gap of the core in the impedance regulator shown in d rawing 3 . 
[Drawin g 9] It is the explanatory view showing the magnetic properties of the core in the 
impedance regulator shown in drawing 3 . 

[Drawing 10] It is the explanatory view showing notionally an operation of the impedance 
regulator shown in drawing 3 . 

[Drawing 1 1] It is the block diagram showing an example of the configuration of the noise filter in 
the gestalt of operation of the 1st of this invention. 

[Drawing 12] It is the circuit diagram showing an example of the configuration of the opposition 
signal generating circuit in drawing 1 1 . 

[Drawing 1 3] It is the block diagram showing other examples of the configuration of the noise 
filter in the gestalt of operation of the 1st of this invention. 

[Drawing 14] It is the block diagram showing the configuration of the separation section in 
drawing 1 . 

[Drawing 15] It is the circuit diagram showing the condition of having inserted the impedance 

regulator in the gestalt of operation of the 2nd of this invention in the power line. 

[D rawing 1 6] It is the explanatory view showing the 1st example of the configuration of the 

impedance regulator in the gestalt of operation of the 2nd of this invention. 

[ Drawi ng 17] It is the explanatory view showing the 2nd example of the configuration of the 

impedance regulator in the gestalt of operation of the 2nd of this invention. 

[Drawing 18] It is the property Fig. showing an example of the phenomenon in which line 

impedance falls by the lighting device. 

[Description of Notations] 

1 — 5 The power line, 6 — 7 An impedance regulator, 8 — Noise filter, 9 — The separation 
section, 10 — 11 A power-line communication region, 12 — Power-line communication device, 
13 14 — 15 A power-line communication terminal, 16 — 21 The communications department, 22 
— Impedance failure device, 23 24 — 31 The communications department, 32 — 33 A noise 
failure device, 34 — Communications department, 41 [ — A coil, 52 / — A gap, 53 / — A gap 
control section, 54 / — The core for gap control 55 / — The coil for gap control 56 / — A 
current control circuit, 57 / — Power-line communications control circuit. ] — The 
communication device for home electrical machinery and apparatus control, 42 — A 
communication terminal, 50 — A core, 51a, 51b 
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[ 0 0 1 9 ] *fc. #fS!B©«#igjI{t* 9 h V - * is 

ab. sfc. m^**fjfflL/-riim*tf^^iia^© 
m^iss^cm^tora^wen. @b©-c> 
t- ^> ^ ^rias-r * c <t (c £ o r^JDW©m*«a© * 

> w > f-^>x*sas-rs02 ©^ > 
m%*ffi*.x^xi>J:^. 

[0020] $tc. *¥m<D&tsimm* v bu-^u 

xmi.vmmjmmnommucmm? z c t z m±r 30 

[0021] &tc> xmxDmDMmm* vvv-*?^ 
z.7-Aictoi,>x. njjmmm$im*> &tsu*mmvx 

mmzft -?xi>l:i.K 

[0022] 

■c0B*#M l x&mic&m-r s. 
[* 1 ©*ig©fl5fi§] m 1 b. #ffe?H©i& 1 ©mt©jis 

%zmt>umm*? hc-^x^A <jyr. 

i- 1 7-i">Xf-Ai«>*^ 0 ) B. f^lili, C©^ 

*cc. <t^©eiM8Siurm^i*=fijfflL-rs^K^ 
*iSii(t'&tf^a^©m*^ii<t^a 11. i2£, 1 

#igil ft. «;*7i6U J:0m^©«i^5r§WS^ 

£3*bT<,>£. C©*;fc«ffi^«l O«0a*.«®*3K: 50 
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fctisu 1 ow^Bmmc^tD-rs. 

[0023] mtiu i fct*. m^ifgafigg 11.12 
<omc t> . m*^ 1 d; 0 m*©«^*sw atgna^ 

^x©ffiT£3l£!taeT-f > t- ^xp«®S§2 
1. 224. ^-TX=£^St!-.5^^X^$tSS3 1 . 
3 2 ^A^snr^s. 

[0 0 2 4 ] Siftl OftOttASUIS. 22}c©3imi 

a. ib*^-ci>*. iMitt. tmrnft* 
x«2^flfg;snr^-5. mm i ortwm^itej;^ 

T-Xi^2«. ««1 0^©^i*Sll 0 lfcJctfT-X 
iSl 0 2CcSi^SiT.rCi.2». 

[0025] mfjmmm^s. 1 1 . 1 2 ©^4 L.-c«a 

zifimtf m^a^iig 11.12 
«. -eti-en. ^micc^snrac^«:m^i^i{i 
%tf ^m*^jiM*B*i 3, 1 4&mux\,*z. 

[0 02 6] -f>f-^itpg2 1. 22©Wi 
IWS«3&J*{f6h*. ^-fXRS$«g3 1 . 3 2©Wi 

iB. «*«i*«ffl*r«:. -ov-#>xmmmk 

2 1. 2 2*$«fci>V-( , X»«tSS3 1 . 3 2£©ra-CjI 

[0027] xmrnommtcmz*-; hv-^^xfA 

b. ik. mtimi tj>v-#>zm-mmm2 1. 2 

2i©ratCg:W6nfc^>f-^>Xi^g5. 6<b. 

m^i® x®«tss3 1.32 t<omcmihin 

^!HgS5, 6B. a*>*- K^3-d'*^*. m^J 
^ 1 ©7 >W >f- ?>ZZt§1m2i±?> h<DX&*>. 

six-? . 8B. m^sai±©^^x5r®s-r 

•&&©-?£>£. 

[ 0 0 2 8 3 *SUS©0g|(C^.S*^ h'^-i'i'X^A 
B. Jgtc. (Ml 0rt©m^iKl iMJ^l 0^©m^Jig 
1 0 1 to>T$K.mt %tltc5m.UQ*ffiZ.X^Z>. #81 

[0 02 9] ^HfiSO^CC^S^y l-^-i'i/XfA 

b. jgtc. m^^jifi^g 1 1. 1 2*&vmmmi4 

1 i©raTaM5rtf 5<t««:. M10^©SS4 3i 
©rat?jifi?rtf ^iift^*4 2 t^d^r^-S. 
[0 030] ttttUMSSK 11.1 2*5j:D f «§2 
1. 2 2, 3 1. 3 2B, -^ft-en. IIgB4 1£0 

mxmm&tf ^fctbcommsai 5. 1 6. 23. 24. 

3 3.34 £^A/C S^^iHt^g 11. 1 2 © 
fflftSP 15. 1 6 B. iHf£g3£4 2 i©ra-Ctji<t«:?f 
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coo3i] iifiisg4 i t&mmsn is, i 6 . 2 

3, 2 4, 3 3. 3 4 iWRSOffifltt. 

to 03 2] mtmmmisfiii 3, i4*/i-o 
r. aft^s4 1 tnji&mmmmi 1 . i2iom 
r. wftmizmmLtcmmzn 5 .t^tccr 

[0033] jl{1485fc4 2<t. iifI&E4 lfej: 

. i>-m^afi^a 1 1 . 1 2CDjimsi}i 5, i6±©iai 10 

©jHs4>> m&*fcte:&£^rfT-or&<U>U m^j 
«ifiW©fi*li*flHr»-cff-9r*>J:v». 

[0034] il{lig*4 2 £Hg4 3 £©fyj©jHifc: 

ir-T'Jl/^Ufya^ (CATV) 

^-('•?5-0 (digital subscriber line: xDSL) 

fc<fct>„ 7r <!'■<}• -jr-if^-A (fiber to t 

he home: FTTH) *©*afl«*fflt>r «>J:(,». 
[0035] :*3li£©^8gK:fli£* 7 YV-ZU 20 
x^AOfluscwgjc-^riftBjjTrs. m^j^ant^g 

11. 1 2 tt. ^rj^jiMS* 1 3 . 14 4/rL-C. S 
1 . 12IJ, iHI«5fc4 2 tORS^ 1 **WHi 

-ricMm*m\ mmm^4 2 *^tltihj« 1 om>m 
[0036] mmtm.4 1 ». -r> t- y>x 

P§WtSS2 1. 2 2te«fc^VWXp|#iaS3 1. 32© 30 

•wp*im. iift^a4 \ vs.. mjjmmmmm.1 1. 1 
2±<om-c> nmuzmmbx. a-s<,»»s#8ii* 

«. iift«*4 2 i©0T. 1 SrfUfflii-riciifl 

aflMtfi4 2*4t(,TflMl 0*1-©SSg4 3 £ 

©ra-cji^«rffort>«fci,». se^r. aft«H4 aft 
lx. mtimmmms 11.12 ttcitmm 1 0 m>m 

S4 3*>6. -f>f-df>^fM2 1, 2 2*$<J:tf 
> -( XPS^^S 3 1.32 ©$ffl£tT 5 C <fc t> pJfig-C* 
•5. 40 
[0037]^(C, -f> MIOSIS 5. 

zmotcmftm, H3tt-f>fcr-y>xwB«5. 6© 

«tfiS*5VrBWJH. H 4 (*<f 5. 6 

[0 03 8] 02^*^3 K:^Ufc<fc-5iC. 
=»7 (SfcS) 5 0Kmi©^5 1 a £ HI 2 ©*§*§! 5 1 50 
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b Z&Zm-fTmi&Z tltc F * a - 2 £^ 

rc>s. in i omms i a i <D—jj<Dmmm 1 

aKiUWOfASn, M2©^5 1 btt^JlSlCffe 

«7i7^ rrj&asnrt,**. 

[003 9] 375 0ICB, =ft^5 2«?nt 
OS. C©*> 7^5 2(C«. ¥t 7 7'ftU®SP5 3*5^ 

«snrt>s„ ¥+7^siaiss5 3«. 04{c^L-ytj: 

©*> 7 ^fllfflUBaT 5 4 CCigi*ttW6n/c*> 7 7"$lJ 
iSlffl3-(^5 5 ±*mLX<<>2>. *ux. *f+v-fwm 

fflaT5 4©— SB**. 3750K:ffnj:^Kft? 
:/5 2F»9{C}fA?nrt,^ 0 ¥+7 7**lJiaiffl3T5 4ti 
37 5 0<h5*KK®S§£ffJ(trf ftJ^KWiar 
5 4©tm« > 375 0<DttmtmCX<bJ:^L. Hfc 

•7rt>r4>«fci>„ 

[0 04 0] MStCTnLtckSlC. 7 T'flKSJJBa-f 

)v 5 5 (c «®s$ij®i5iis 5 6 ammz ti. c ommnw 

•5. «*«3»iS«aillB5 7«. m(*S*«iiMjf8* 

i3.i 4{c^iasn. «^Ma«(cH-rs«4(DiNffii 
km or. m^^ii<t*tf^s«$5[©ttl8*^-& <> m 

SSS0®lsl8S5 6«. ^i^jHi^tf^S^fciCDr. 
7 7'$IJfflffl =1 ■< )h 5 5 CCifeTSiS©** 3 *$fl®f 

[0 04 1]^(C, E5fcl,>l,01 o^#igur. -f> 
f-^>xi^g5. 6©^ffl«:o^ri5iB^-rs„ & 

fc. CCr«. gJ^*fS«S{h-r-5./c«!)K. ^75 0. 5 

4©tm*spic;#^©7 a :7-( hr*s«>©i-rs. 

[0 04 2]— ®iC. ft"^0il>7i7-fh37© 

msicto^xm&wsm&'pmMtiic'o^ximTjkLx 
( i ) xmztiz. 

[0043] B = mH - (1) 

[0 04 4] 5$ (1 ) £0 5*>6#a>.2>cfc5K:. ^6 
n/c»^H(C*jW^B-H*iS©SS©M#*l. ^-©SBE 
mcfcW^SJa^wCC^S. H 5 9 tc. B 
-Hft«©«iS©ffl#. -rA«c^^S^M«. ISHK 
l&CX&itTZ. I35r«. fiSWH 1 0©<b#K:. MM 

feeaiBio. mmm&u ir*o. isi!iHii©t# 

tC. JSmSBS^Bl 1. II$*5u2t*5Cc4ai/ 

rt^. $/c. =jr©«*4©«Fttfcj:-,r 
[oo4 5]^tc. ^Ticm&No^-oi&mmL. C 
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L. 3-OKC&S5*iSmflE£ I i-TSi. C©®fttC<fc-3 

r^3tisis^H«. wt©^ (2) -emztiz. 

[0046] H = I • N/L - (2) 

[0047] &{C. ft 9 7'MfflISP5 3(CO(,i-T^ 

JWTosiw-c(j > ft vtwmm-aAy^h sjcsa-r 

ft. f t ?^$«ffl375 4K:Enta3ftS>'^7;*ai# 
=&H G . f t9 ^«B3T5 4©«Bfi*LG . ft 
9 TWWB a T 5 4 ©KffifS£ So. ¥ * 9 3 
T5 4©aiBW*lio . f *9:/*ttWfl=«T5 4©a«l 10 

[0 04 8] 5$ (2) #>6. ft 9 ^SBffllfli3-f;U5 5 

183-01/5 5 teStrmift I g ©^SSCetfcflJTSCiJ&J 
gfc. 05^6. f t 9:?'{|ilJSlf!j3 7 54©j§ 

«. sbi?Hg ©A-ssKj^-c^b-r-scia* 
se^r. ft ?-7timm^-o\>s sKss-rmfis 

I«©^J **IJ®-T 2. C <b tc J: r>r . ft 9 ^WfBffl 

[0049] *fc. ft 9 ^WWfflar 5 4©8B»BS1R 20 
Ro tt. «TO* (3) afiS^Mo {CJStbW 

•rs. 

[0 0 5 0] R G =L g • S G -(3) 

[005 1 ] CO<fc5K. ft5^Mtl3^Jl'5 5K 
tt-ratlo ®*» C&fC J: Q. ft^iiHJ 

Wl3T5 4KI^Stl*><-fT*ttJ*Ho *>£fl:U 

3T5 4©SB««aR a *«Wr*Ci*"C»*. 30 
[0 05 2] ^{C. =75 0©Ea^14(C-X>-C#;t 

s. He t s ^©i»,>7 x 7 h 37*^1, mi 

B4 r t!-^tt57i7-fF374SU S8tt37 
5 0Oft^Kft, 37 5 4 #J$A 3 ftT 

(,>S«ffi*^0Tt,»S. — flSfc. H6(cij*t,/c<J:5&f 
t^0|t,>7*7-fh3 7fC, glTK^Wci^tCf 
t 9 t . 3 7#88§lg§«]T *tt9hte*ft < % 

£c<fcrti*a6ft-ti>£. C©C<b*. 09&C^L.;fcB- 
HftS*#Kai/TgM8TS. H9«:*»l»-C. (a) {if 
t >^©iWi7-( hnrOB-HftS^fSBS-fbL/T 40 
S*U ( b ) lift » S7 * 5 h 37©B - 

Hft«*imMbLrail/-Cl»*. BsliiSfQffiS? 
aSBt*at,-C<r»4. H9ecjn0fc«J:5K:. ft-^H 
t57*7-f h37«Cfcl>r^ffi£B#fiS8KB3i?ga 
BsKitS. r«ct>*S8«IIWr4i#«W8»Hb 
I*. f t »^©)|l>7i7-f harccfc^TfflE^^KB 

^isfnia^ssB s jcaw* t *©js^h a <t 9 &a-# 

<&•&. ffEoT. ft^4Wt57 I 7-fh37©2 
I$/<b(i, ^t^OliWi^-f F-37©jSG£?tf 
a«fc9*>/hi*<ft£. 50 
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[0 0 5 3 ] 0 8tC^L-fcJ:5(C. 375 0ii, ft 9 
-£©f t vVlC* t9 7MSJB37 5 4 

*s»Asnrt>-s. 37 5 o©asm#tt{i. f 
1 9 ymwm^ 754 ©aa^#ttcci£; cxmtt s. -r 

&:b%. ft 9 ^©JSPffln -Ob 5 5CcmSS*iSKtirt^«t 
375 0©^f;7")S!, 37 5 0 ilUCtt 

*4Jt9ftSf t v7 - ffJiSiffl37 5 4K:«torai66»n/c 

tttt£&£fc&. 37 5 0©&fU8tttt. ¥+!<7-©i 
t»37iH«CCtt»J. 09(CfcW£ (a) ©B-Hft«9 

-f£A-s*;*©mz££f t v?wmm-aA)\>$ stem- 

4. f t 9 7-$l)pffl3 7 5 4©)S^«tnRc 

0 . ft 9 ^SflSJffi 3 7 5 4 «^m©f t 9 IH8IK: 
ffffl-f&CitC&£ 0 C©i?©375 0©igttt 
(i. f t 97-=&W^S37 4PI««:^'P. @9KteW5 

(b)©B-HifiTlSn5. ftJ^lffla-fA 
5 5LCfc-?^.ffi.<D*l&2Z0ftt>< f t 9"7"$IJSlffi3 7 

5 4*5aiMis=fo-reA*$©Hr^b$-i±-5>4. *©m 

«©*:£;* Kj£i;-C. f t 97"S(I®1JB37 5 4©B8S«5 
BtR G ^{b-fS. C©i^©375 0©IM#ttli. 
09K:teW* (c) ©B-HfilTcaiSftS. 3 

750 <D&w.mit. u&tub iora-c, ft 9 ym® 
m=> ^ ;u 5 5 iemmmo a-£ s «cjs dt ^{b-r 

[0 0 54] fcl±©C<t*"6v f t 9?MBIfli3-f.rt/5 
5 iCSEtSffi©^t 3 *$!Wt 5 C i K «t T , 37 5 

[0 0 5 5] yc(c. -0£-#>*lBgg5. 6©-l'> 
f-^>^Z{COCir#^.i. CC-C, J^jg^f. 3 
7 5 0 ©jtfiS^* U . 375 0©Kiffl*S, 375 0 
©ffitSSS^U 1 a. 5 1 b<Dm&*N±?Z 

1. ^>t--^xztt«T©a (4) -cs^ns. 

[0 0 5 6 ] Z = 2 K f • u ■ S • N 2 /L -(4) 

[0057] ^©^^(c. ft v^nmm^A^'b 5 

{C^TmflE©A^3=£SlJ®!TSCi(C<l:-o-C. 375 0 

©s&^ufcsnai-r c©cita 

(4)*>e». f t vy'fflWm^j ji/5 5«:^-r^©A 

5. 6©^>fc--#>*Z£#J^#£C£##a»£. 
[0 058] *^*S©^S-C«, 0U^Cf lMHz-10 

oMHz©;i^^K:te^-c. mmstt icfr&t>ti-r 

Itrntit®!. f lcfrfrt> h Tic 4 > f - ^> X z ^fflJC 

^-5«t5{c. f 1 9 7-$ij®iffl3^;u5 5 «:ij£-rmsa:©A 
#s*w*-r*. fftfc-^ ^ffi$ijiaiiH]ss5 6«. 

f • t i&¥#>m*!>t>titc-mmicm-?< ft9 

^WHWfli 3-f;l/5 5 {CftET ^©A* $ * WATT s. 
[0059] HlOti. >f-y>^ia^S5. 6© 

o »— ®e«J)5:3*>*- K^a-^©-<>f-^>^(D 
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*t,Tt>-2>. 0 1 0(C7f;l,fc<fc5(C. — JJ^at^t 

-F*3-*©-f>e-2' *ss&£5:©®B-c 
S5, 6 ©^>t- ^iSSStf e>-r&c 

-£#(C2r^<. £©«fc5fe-f >t-#>XfaS§g5. 

6*. -f >e-#>xHw«g2 i. 22tntim.it 

#>xfcJij&Btf tc*>*>fc6-f«:-5£«I(c;a-3<. 10 
[0060] &(C. ^-fX7^^^7, 8(C-X>Tf¥b 
<18Hjrr*. 01 ltt^X? jU3t7. 8©1fJi£©— 

0d*^-r^a ^ zm~z$>z>. mi ltcmctcs^xy < 

)l>51, 8tt. mt>& 1±©®£1£©3*:>*- F©-/ 
^XteJrWtHEtt© F©^X£ffi«-r£6 

©-c&s. m»i4©^x£tt^fe&^«rrsy 
-yx*iv. mEEt*©^x<t«^jEa^sBnrs^x 

C0 06 1 ] ^-CX7^;U^7, 8«. H^«l±©^ 
WX^ffl-rS2o©^ffilHl386 1 C. 61Vi. -5-tl 20 

•en^ffinsse i c, 6 i vtcfco^asn/c^-rxi 
3i£tB©M-*t i a s mmmn zmzz? z, 2 o©a»ift#is 
£.@SS6 2C. 62Vi. ^n-enm^nc^Lrji 

tB{a##6£leIS&6 2 C. 6 2Vlc£r)ft£.2titcmm 
m&A?Z2-?<DiZAmm6 3C, 6 3Vi^IAt 
OS. 

[0 06 2] 1 C, 6 1 Vtt##SHJI(Ctetf £ 

^-rx^a^e^jSL. mm-zm£.®i&6 2c, 6 
2 v a^Bjcctew i> mam^&&&wtK.mfoL . sa 

ESS 6 3 C. 6 3V{i*^Hj{cteWS^^X+BI5#etC 30 

[006 3] t^tUlHlSBe 1 Ctt. m*^l©2*©^m 
Ila, 1 b(cteWS^i£©^lfc£&ffiT£C<»:{c<fc^ 

r. 2$©iisia, i b*piDfitBrets-rs«^ 
tt©^-rx^nirs. tfcfflnisg6 ic». m 

^l±©ma£tt©=3*>*- Y<DS ■< Z>Z 
itCfeS. 

[0 0 6 4] tfcttillSS6 1 Vtt. 2*Oi®gla, 1 
b(cteW£mffi©^J»£tfcffl-r-&c£«: < fco-r, 2*© 

iptnu la. i b * r cms-vBrnt •s^att© ^ ^ x 40 

*^fflT*„ S£oT. tfcffll!gS6 lVtt, mtmi±<D 
mEEtt©n*>*- F©^-fX*tfcffl-rsc£(cfeS„ 
[0 0 6 5 ] 0 1 1 (Ctt. $^0886 1 C, 6 1V<Oi 

fig©— ^i=&^b-cc».5>. c©wctt. ^mass6 ic 

tt. 2$Olliflla, lb?:I^3^6 1Cc§f 
LTt^S,, 3-OU6 1 Cc©— Stti£fBfg-5f 6 
2C©A^(Cg&&3*i, ffe^ttlsIffi©^7>K(c^ 
Sn-C^S. 3^;P6 1 C ctt. i£®l£l a. 1 MCte 

vzmfaomb<D'5*><Dmm$i}$.ft*:&tii-rz>. fete. 

tfctti|5I886 1 Ctt. 3-OU6 1 Cc£fl?<,»S<b©(C|ige> 50 
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■s\ m«\ m«(c«t^r^-r.5esw?:«imrs«m 

■fe>-9- ; &^m^>-tf*ffil,^fc©t?4>j:l^ C©*& 
T*JU7r*^©^#*>fcfe£*>1^* F£W 

[0 06 6] 01 1 (CB. tfcffi|5IB&6 1V©»SS 

©— M*^Lrt^„ C©WCtt. tfctti0S86 1Vtt. 

62 V©A^(c^5*i/cn>T : >-tf-6 1 Va<fc. — 

ttpamai b testis ti. tessjwgtnt#*s£0K6 

2V©A»iM3nfca>f>t6 lVbi^fl 

ti>s. 3>f>if6iva, 6ivb«. -en-en^ 

Sgla, lb (cteW -SmBKtt©^ *>. 

[0 067] wws^mLm&s 2 c«. tamiagge 1 
c (c j; *) m 3 mm± © 3 * > * - f © ✓ ^ x i a? 

*l©e^<tfe.Si£tB<t#£26£U 2!*m##&£IIfii86 
2Vtt. &fflliI886 1 V(cJ:D&a3tifcSiB4©:3* 

F©^^x<t3*ti©ii-^<!:fe^j^am^^fr 

[0 06 8] aA08S6 3Ctt. H2>«[ 1 © 2 #©>I^ 
tKl a, 1 btc*tl/r. jMfflft-^^IlgS6 2C(CJ:f3 

^snfc2!tB<t-^(c*fr£;LfcR c^wtomtm^.^ 
ciWot. m;tttai(c»LTj£tim^f6£[ElsS6 2 
ctcjco^snfcittam^aAL. enw?^ 

AHSS6 3 Vtt. *#gll <D2*<DmW& 1 a. 1 b(C 
*f L-X . i£tB(I^fS£[IIife 6 2 V (C «fc «3 ^Sn/ciEtB 
flt^K»jt;LfcHH;«ffio»t*^it* c <t (cj: ^r. 

1 (c*tL-ril?tB«^^0Sa6 2 VtCi 0 
n/cjItB<t-^€:ttA U . C ft (C «fc 0 m^iS 1 ±©mffitt 
©n - F © -/ -T X^rfBS-r 

[ o o 6 9 ] m 1 1 (ctt. aA@K6 3 com^o—m 

C©0dt?tt. aAliI8S6 3Ctt. 2*© 
«®S1 a. lb4153^6 3Cc5rWl/0^. 

©— SttMtBft-^^IelSg 6 2 C ©m^j 

ffi(cs^sn. ffe^ttioisg©^7>F«:SiKsn'rt» 

-S. C©«»lrtt. ?iA[5IgS6 3Ctt. n^U6 3Cc£ 

rac^r. is^sia. i b(c*tL,r. imm^ft&mm 

6 2 C*s^^-5,iEtift#(C*tIt;L/clBlD^©^b* 

[0 07 0] 01 1KB. aA@SS6 

©— ^^L/Tl,^. C©t»|-Ctt. aAHllfS6 3 Vtt. 

^*^ffl(t#^iiisS6 2v©tti*ffi(cSi^sn. ffe 

1 alC«M5nfc3>f >l>-6 3 V a t, - 
S^ltBi^lslK6 2 V©m*«(CgiK$n. fldflf 
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C<mvit. &AIhIS86 3 Vtt. 
3Va, 6 3Vb4M/-C, mnmi a. 1 b«C*fG 

[ 0 0 7 n 0 1 2 as 1 1 ia$vz>mm*m£.m& 

6 2C<P«SS©— W^-TllSSS-C^So COWcteW 
*j£tBft#f££SlSS6 2Ctt. h5>*8 1 
-5. F5>X8 1 <D-^«©-ffi«SJu 8 2 
tfcffllHlSS6 lC©3-{^6 1 C ctD— i»C*gi&<*tt-CI,> 
5. F5>X8 1©— :&&K©f64gtt. h7^81© 10 
r^«iK©— jS<tS(C0K©y7>K {Uifi-)Vifz>> 

K) tcg^n-tos. h7>^8 i©-^«©ffi« 

«i£AlElSS6 3 C©3^^6 3 C c©-^{cjt^3nr 
3-f;V6 1 C c©f6Ste«tO'=i^;l'6 3C c©ffi 
Stell8g©^>FKigii&;*ft-ci>s. coflNcfews 
j£tBM-^£l!8S6 2CKJ:fttf. *fcffl0ifg6 1 C©3 

aif-^>x8 1©— ^#«(c^n. -enGciSD-e h-?> 

* 8 1 ©-:&liiiaK&i£3ft/c&A@S86 3C©3-/;l. 
63CctC. ^-YXi«3!tB©^*id£n-2>„ 20 
[0 0 7 2 ] i£tHi*t#fe£lEl&6 2V©lft£*>. «jt 

0 1 2 (cth l tc m*m*mtSL®s& 62c ©utJiU m 

[0 07 3] 01 IfcTjkbtcSjX? 4)\s*7, 8-C 
6*. «K±J@SS6 lCCCfc*), m^iHU ©i*®l9 1 a. 1 

i±©md£tt©=i*>*- K©^wx*^msn^. * 
fc. t*ffi@gS6 i vccj:o, m.tim\<Dmmui a. 1 

bK4BWS^E©^»^ai^-.5Citc c l:- 3 'r, 
l±©mBEtt©=i*>*- K©>*-fX*^tB§tiS„ 30 
[0 07 4] -e-UT, MfBH-!f26£0Bg6 2C(C<fco 
■C. &tfJI!8a6 lCK:<fcO«IHl3nfc^SSEtt©n*>* 
- F©^X<hMtB©(I^<b&*j^BfI#**2S£;**-i 
j2tBM^*[!S86 2 VKi^t, tfctHllSS 

6 i v«:«fct3tfem$n/cmBEtt©=i*>*- k©>-<x 

iiMtl©(t#i S&tB<g##£i£;* 
[0 0 7 5 ] MiC. &AISS&6 3CK<l:ot, 2*©i£ 
^!la. lb KM(,T. i£*Bff^£[H]S§6 2 C#|fe 
£T £j£tBfI-!f ft*fj£ LfcH DmSS©^t#-5;l 
£. &AIIifg6 SVtcJ^T. 2!tBfI##S£[§IS8 40 
6 2 V*i^-rSjS?tBlt^«:*f)t:L/cl^Dm)I©^b*i 

F©y -rxfcjrcxmjittw^^v*- f©^x# 

[0076] 01 3t*^-fX7 7. 8©^RS©ffe 
©W^T^a ?*0-c $>•£>,, 01 3CC7nLyc^^X7 
•f^7, 8«. m^l±©mSSEtt©^-^U*- F 

teicxn-t^-Fo^wxi. m^n® 1 ±©mntt© 

y-v;u*-Fte<fct/=i*>*- F©^YX«-<gM^5 
4>©"C#>£„ 50 
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[0 0 7 7 ] 0 1 ZlCmVlcS JX? 1)1*7, 8&i. 
1 © 2 :*©i3Sm«S la. lb ±<DM «Ett©g- -f 

X£tfcm-rat£ffliiis87 i c<t. jgrnm a. 1 b±© 

®It4©S- , -fX*^WreftlffllHl887 IVi, tfcfcHIn] 
887 1 CCCJ: Steffi 3 ttfc§-'^X<tjMtB©<t^£&£ 
i£*B«-5f £H£-f S 2 o©jMtB{t-Sf|6£|5|8S7 2 C a . 
72Cb£. teffilIB87 1 VCtifmUiSftfc&v-fX 
<!;MtB©<t#£ tt* JKffi«#*«*r * 2 o©igtBM-^ 
&£leI587 2Va, 7 2V b mWM.1 a , 1 btctt 
L-rjS*tBft^^iaifS7 2Ca. 72CbKJ:0^ 

a. 1 blC*tl,Tj£tB{I#?££lH]8g7 2 Va, 7 2Vb 
(C£9f6£3*x/otfflm#*aA^*&A@S87 3Vi 

[0078] teHjIHIIfg7 1 C. 7 1 VlttftBJUcteVZ 
^ X^tb^e{c*ft& L . MBm-st^ESS 7 2 C a . 
72Cb, 72Va. 7 2 V b B*%BCCi5tt-&ttfB<i 
^^mmftb. SAHIBS 7 3 C. 7 3V«#&93 

tc*j » * ^ -f x«a*«tc»ifrr s. 

[0 079] &to®987 lCli, ^*Jii£!l©2#©«^ 
ila, 1 bK:fcW-SmfiK©^Si*t^tt-r-5>C£{C s k-5 

r . 2 *©^m^ ia, ib©§<? &c#s£-r -smdStt© 

^X^Sig^iiai a. 1 bSfCtfcffiT*. 
[0 0 8 0 ] tfcffi[slif87 1 V«. 2*©^m^la. 1 
btCfcWS^K©^tt=£8!mT.&C£teJ:-3T, 2*© 
SgmiSIl a, 1 b©&*Ceffe£f £mEE14©^-<X£.& 

«mi®i a. i be^c^m-rs. 

[ 0 0 8 1 ] M 1 3 5C5i. tfcffl@887 1 C ©«>£©— W 

4*cri,»4. c©^^^ &ffiiEi8S7 ic«. 

U41^3-f*7 ICai. mmmi b'&H^^^-iU 
7 lCb£?rW0-CCi-5.„ 3 )V 7 1 C a ©-4g«j£tB 
«^^@8S 7 2 C a ©A*4S«:^3*l. ttttitSK 
©y-7>FK:*gi&S<vC<,>S. 3-f;U7 1 Cb©— S8« 

mmn^m^ 1 2 c b ©A^sstcfiSK s *i. ffess« 

BSS©^5'>F(cg^$nrt^„ =J-<;U7 ICatt, 

1 a K*W ■&««£©£»© -5 ^©*Jlito£»*^ 
tHO. 3-f;l/7 1Cb«, ^m«S 1 b(C*5WS«Sfc©^ 
16©^ ^©?S]ia[fiS;^«rtfemi-S. 
[0082] 01 3(C». t^UllHl8S7 lV©i« 

©— W^Ltl»4. C©t^-C«. lfetUIsl8S7 1 
-ffi*^mi®l aicg^ti, ffe^jStBft-^^HK 
7 2Va©A*«ic«^nfc3>7 I >1f7 lVai. 
-Si!Uil«lbKii3n, ffeS*S3£fBfi-5ff££[II8 
7 2 V b ©AASKiMStifc^^fyt 7 lVb£=& 
^>?>in 1 Va. 7 1Vb«. ^*i-e 

ia. i b tc *sw •smu^sd© ^ % . iii^iSfiS 
[0083] wmm^m^M^ki 2 c a«. ^mii8S7 

!C{CJ:«3«iaiSn/c3Smi®l a±©^14©^-fX£ 
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72Cb(J. tfcffi[slJS7 1 CK£9fcffl£n/ciI^8ll 

b ±oms£tto j ■< x t mmom^t & z, mmm&& 
<fci£fB©m^£&5j2ta{i-st£fs*u mmm^mi® 

1 b±©®I14©^X<bi^©^£&S2?tB{I#£ 
^■T-So a»tB<t^*lHlSS7 2Ca. 7 2Cb. 7 2 
Va. 7 2Vb©i)SH > 09*.tf. 19 1 2 CC^L-/ci£tl 10 

[0 0 8 4] aA0!87 3C« > mWStl a, lbKM 

l-t:. -en^n. jMtafi#f&£[His&7 2Ca. 7 2Cb 

«:<£ 9^£3tt/c&j£tam^K^O;rcm&©^{b£^ 

uci(ct.,T, mmm 1 a. 1 bK^turittam-^ 

^fe@!f87 2Ca. 7 2 C b CC <fc 9ffc£$*i)t&i£*Bfg 
^SEAO, CfUCfcOigHBll a. 1 b±©mi£t?fe© 

^x**a®-rs. 

[0 08 5] &AHI887 3 Vfci^ #Si|gl a, 1 bK*t 
LT> ^ft^tt. 3£fflf!*H££@Bg7 2Va, 7 2Vb 20 

^.Scifcfc-o-c. zgm&i a. l btc*fL<Tj£*B<i-*f 
&£0887 2Va. 7 2 V bfC«fc 9IS£;**i;fc&j£ffi{f 
CtKCfcOWGKl a. lb±©mj£14© 

^x^fais-r*. 

[0 08 6] 01 3tCti. SA0SS7 3C©8J(£©-#I 
?:§L.TU5. C<DP(-C«. &Alel3g7 3Ctt. mmm 
la*I53-fA-7 3Cai, ^lbil^a-fJU 
7 3Cbi^tri,»5. 3-TJU7 3 C a©-J£«jS*tB 
<f-^2S£IIIffi7 2Ca©ffi^;®K:gi^S4i > ffeiSKilslSg 30 
©^-5> Ktcg^<*nt:<,>£. 3-f;l'7 3CbO- iaSii 

itfflft-^^iaffi 7 2 c b ©m^SKSi^s n. <ms» 

g§7 3C«. 3-f^73Ca, 7 3Cb*fflOt, ig« 
81a, 1 bicMLX. *ti-tnjWBiB#«4H»7 2 
Ca, 7 2Cb«fci3^3nfc^3ttl^#{C*fl£:Lfc^ 
8fc©^b£-5;S.S„ 

[008 7] 013 K«. &A08S7 3VOiS 

©— #l£^l,-Cl>S„ C©^J-C«. aA@S7 3Vtt, 
-*S*iiMtB<i^^ll8S7 2 V a ©ffl 3*1. 40 

imammmi atcmmzMc^yr^i 3vai. 
-ffl*iMtB<t#ifeiiass7 2 v b <otatimtcn»sti. 

Militfimm& l b(C^$nft:3>7 r >-9-7 3Vbi* 
WO-rt,^. C©^T?« t aAlslSS7 3Vtt. n>-?> 
*7 3Va. 7 3Vb*^L-C. «*K1 a. lb(C*t 
bX, -th-ehatffl«JWJfflaiS7 2Va'. 7 2Vb«fc 
0 ft£ S *ifc#i£tBfl#K:*ftc; 0 tcMK ©£{ b£-iM. 

a. 

[008 8] I13(c^l?c/-{X7^^7, 8T? 
tt. «ttllK7 lCK«fc9. tt^JiBU ©3g®l£i 1 a. 1 50 
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b ©&* KfcW ^^©^tti^ffi-r S C <t {C«t -jt . 
zgmiBl la, 1 b ©& * fc^f smitett© y Xtfi& 

1 VCC<£9. m^iSl (Di^l a. lb©&«{CbW 
£^H©^»£tfctH-r-SC<ifCj:-,T. igm*ai a, 1 
b ©&* 6mEE14©^ ^ X#&i»mi!g{ la. 1 

bSKtefcUSftS. 

[0089]*lt. iStBft^^@8g7 2Ca. 72 
CbKJ:,t. «kUI§IB7 lCKJrO^asn/cSJim 
SHI a. 1 b*©«SMM>^X<fcj£ffi©(I-Sf<b 
iSSla, 1 bS©i£tB«^^3n€.. j£ 
tB<t##fe£lH]S87 2Va. 7 2 V b &C«fcoT . tfcffl[U8& 
7 1 VCC«tiD^tfi3tifcS«Si8l a. lbS©lE1t 

*Bfi##s#6£<*ns„ 

[0 0 9 0] JgtC^ 8X11887 3CK<fcot, 2#©i£ 
SSla, 1 b©S^K*fl/t, j£tB<l#&£lEl887 2 
Ca. 7 2CbCC«fc9ffe£;*4-ifc&?§1BI§U a. lb* 

ftA@!S7 3VlcJ:^t > 2*©*m81a. 1 b©& 
*lCttb-C. mte<g^ft!tL®&7 2Va. 72VbfC«fc 
0 1 a . 1 b «©^B<t-^«:*tfc: h 

fc*S®£{bP^*.6ft*. ChUO, MHO 
Sffitt© s A XisJ: a'^Ett© -C X#tBiS 3 ft S. 
[0 09 1 ] HI 1 *fctt@l 3K.mLtcsjX-7 < ;W 

f7. 8-c«. m^mscfcws^c^Ki^tfcm-f * 
citcj:-,'cm**ai±©miei4©>''fx^iiju. c 
©m^ft© ^ a x h isfa <t u z mmmmctt is u 
oyrnvtrntm 1 c <t k j: ->xm.t)U 1 ±©« 

?j£tt©^-fX£*Ba-rS. S/c. /^X7^Pi!7, 8 

^r^i^i±©mEtt©^-fx?:*imo> c©mfftt 
©-/ -f x t j£ta i a zwBmmcitjfo bicn&fomt* 

miiffi. 1 {C-^^. <E>C £CC«t 1 ±©^EEtt© y 

-<X«rtBa-rS. StoT. y^X7-fJU^7. 8«. M 

mucit. y^xo^tt^^mm^miatmm^icy 
jx&f&m-rzct&x-zz. 

[0092] y^X7^W7. 8-C». ^-<X 

mH^tiitlL/cO. ^-fX1Iff£jMtB©Si£(C^&L,;fc 

ot5ct#fti,>©t. ^^Xfc^-r^tBM-^oiin 

^ 4 X©^(c*fT€»j£*B<l-^©^©tB3t*/jNS 

<-r-&ci3&5-e#s©-c > iEtttc^-fx^ta^T 

ma:. s<fxi,cm?z>m&m^<D&in*'\^<.?z>tt 
msci^e. mm)*; ■< x<D?>ts:tz-?3k5mti; 
y ■< x t ta^-r s c <t a^flgK: «c 

[0 0 9 3 ] Cfti=>©C<ta>iE>> ^-fX7 ^;l/if7. 8 

*wm&icim.?ztLtifin\micuz>t*iK.. mum* 
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[0 09 4] Sfc. J4X?j)V*tl. 8tt, y-rxo 

[0095] /-fX7^l<$7, 8©«fi£«. 0 

1 1 3(C7nLfcfcCD«:Rg6r. IS 1 10 

1 KteW £&ffi[el!8 61C, j£ffl<t^&£lHlK 6 2 C *$ 

^tf&Aiasse 3ct, &tHiH]8&6 1 v. mm*¥&&. 

H8S6 2 V*$J:tfaAlsIS86 3 V®5 *?©-#©.&£«§ 

1 3 fc*}W£tfcffiieis&7 i c. mmw&'gm'&i 2 c 

a. 7 2Cb*iJ:a f £AIIS87 3Ci. tfcffl[5|S87 1 
V. jitB^-^^|5|gS7 2Va. 72 VbtoXVriA® 
387 3 V©5 %©— ;fr©#*«it;fcfc©'CfeJ:i». 

[0 09 6] ^tC. El 4£#J1LT > IIKIjWS^ 
StS)59(cot»-ClftW-r-5. SI 4(c^L//cJ:^{c. 20 
SP9«. flM'1 0»©«#«1 0 1 tSSl Ortcm^J 
igil <t©ra(C. B3Wc#A3ttfcig&lfiihS§9 1 <fc-f > 
e-2->Xs8S£IS9 2i4^W«. it&ffiit3§9 1 
tt««l 0*©*#«1 0 lfflltciSEStl. -f>tf-# 

>xiaiig9 2 i o muceBstrc 
areuuhSQ i <ommt. sjxufrzi, 8 

iBia-C**. ^>tf-*>*IWE»9 2©*fiR 

-* r >xi@giS9 2c;t. **wK*j»*ai2©-f>tr- 
#>xsagg«:*fi£;-r-5>o 30 

[0097] ig?5ffl±S9 1 «. 0f*.l2H»W!k(qBH 

i/T. (Hio «©«#« i _t©flr*ww* i on©^ 

#>*B!S89 2 mm 1 0 F«i©m^ 1 <0=y 4> A 

[0098] £LhHH Lfc J: 9 fc*ll*DJ8«c J:#i 
K. «*iS(l©-5-/>-f>t-y>x©(ST*3l*«SC 

r-/>e-y>xi»««s2 l. zztwim <t©ra 40 

cc. SB© 

4i 1 ©7 > -f > f- ^> * £3aHT S > f- $f> X 
HKS5. 6*HWfc©-C. «#8ll©^-fW>tf- 

A:. 3>3lSfe©fl5agK:<fc*-i« t 4>fc*-#>xiS£g5. 

6kj:-jt. s*i»aniK:fcW4g^©jg«E»{cjSD-c 

ftfcts»c<fc£m#i!£ i ©aflr«#D«ffc*i*±L-c. 
a««w*i»»r*c'i36«r#*. so 
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[0099] #(C. *St6S©^Sg-C«. mTJi^jils^tf 

¥+»^(|«Pffl=JT5 4©a«M9tt*ait. MJCCncc 
«fcO=>T5 0©Sa»#f4^A-5C<tK«t-5r. 
lMHz-10 0MHzOa$a»*!OT, -f>fcf 

-#>*l)3Slg5. 6©-f >f-y>x*ijlj^K:^ 
fe6rtc-£ffiK:Sft-3< «fc5«:L-c<,>-2>. tSo-c. 
*6©»fiS«C«fc*i«. F9*.« lMHz~100MHz©S 

jH^KJtafc*>6r«c««-je«:«j#t,T. s^«i© 
zctwvzz. -r&*>*>. ft* 
« i ©^ -r > f- ^>x*i^^Kcc*>^*>6-rcca 
u-sccff^snntJ. m^jiftccfewsiifi^© 
SMB. JljffiK«:^*^6-rK:«S-S«:feS„ -&©*£ 

[0 10 0] *Jlife©^«|-C». ^>f-^>^ 

6«. 3*>*-F5=-a-5'*^-Ct^© 

Sf-o-C^ ^^©^SStciiT.Si. ^(c. y-fX 

oomhz ©ji^^tcfcc^rm^^iHt^tf 

[0101] Jlfc. ^>f-^>XiS3SS5. 6tt. 3 
h-^3-^*d*. 1 MHzfeLt©i©l,>J§#EfSc 
f^t«M3ti5©t. 3750, 5 4©«*4<k0r7 

h^©iSSES^«*^-r-5C<i:*i-C#S<tft 
K. 375 0 «/J^j: fc©-CSrtf„ 7*5-^ h 

«. ^i^ji^i4^f ^ Attmmi 1 mh z - 1 o o mh 

zCCteli-CJS^^14*5mL^^fc». 3750, 5 4 

S5. 6«. 7i7-f hOi^JlOTWttWM't 

[0102] *fc, ^>f-^>^ISgg5. 6-Cii. 

V7MW815 3lt. 375 0©=P*^ 7"5 2 rticjf 
ASn/c+>^7-$IJ®ffl37 5 4<!:. CO>IFt9^IHi 
ffl375 4 &Cg£tfW6ftfc*> ^^$IJ®ffl3-f;l,5 5 

i^WLrt,^. se-^r. c©-Ob--f>^iSies 
5. 6(c=tti«. f ywmm^JK'S 5tcss-rmss 
^tB^b-r^ ^-f f y'mwm^jfrb 5(c<fcr>t:+> »7 
7WW3T 5 4 tcEPflnr-s^v 7^saift*i0M^s c 

iCCioT. S1K375 0©l8^#tt«r^bS'&SC 

[0 10 3] */c. *J!«fe©Jf2SK:J:fttf> -'^XSr^ 
iS-t±€.^-rXP8$tSg3 1. 3 2<tS^mi i©HtC 
/-fX7^A$7, 8 5rSWfc©-C. 1 tcSi^S 
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[0104]*/!:. 2^J©6S<OJ^SS-Cta. >• -< X? a )V2 
7. 8tt. ^#mJb©-MX£t&tiU t©t£Hi<*ft 
fcv^X£j£fB©fi-5f*fS£;*ti\ C<D<f#^m^l 

zzt&K. a^fc^x©*&6r3S#&wfc./-('x 
^mwtc^rsci^-ctf-s. io 
[oio5] *mmmmicj:tM. mtim i & 

w zmmm® 3 i . 3 2 £ ©i?B-eaM**T 5 aft^s 4 
1 1 i-Y>f-^>^K#i5 

312 1. 2 2te<fcy^X|Si$tSi§3 1. 3 2£©fflfi 
*ipJt6(c!tt0. ciaiciO. HWSi4llcj:oT-f> 

f-^>XPIWtSg2 1. 2 2*J<fcOWXRt^l8il3 

1. 3 2*IW©T£C£W<»JfiK:&S. 

[0106] ^HSfeCD^SStCtnii. ilft^®4 

1 «. m^ig 1 U-C. 1 *f»Jffl# 20 

r«c. mtimmm^m 11,12 tomxmm^n *> «fc 
^ cc l/co-c. m^&afiisg ii. 1 2 1 aft sis 4 

1 i^iiftAipJ^c^f). CttKJ:*). jlft£!g4 1 * 
/M-rm^«ii{filgi l. 1 2K£->xj > 
XIMM2 1. 2 2fc<fcUWXPS#tSii3 1 . 3 2 

tLX4>v-#>zmmmm2 1. 2 2*$j:i>wx 

©flUgaspJIgGcfrS. 

[0107] ifc. *3S»©^SI«:J:titf. aff§lg4 30 

1 i*. mt>m i -ssim orafli*tT 9 am i on©ss 
4 3 toHT, i iswra-erKaftttf 5 «fc ? k 

Ltc<DX> mm 1 0fl-©££g4 3 iii{f^g4 1 £©a 

fgtfnjfjfeK&o. c*%{cj:o. a«seai4 i*^-or v 

ffW 1 0 $f-©gg4 3 KJ: o-C -f >fcT- # >X»«®IS 

2 1. 2 2*s«fci>WXB#tgf33 1. 3 2£f6tKSrr* 

[0108] *yc. *9m<mm-cit> mm 1 o ^©m 
tmitmmi on©«*iS 1 o 1 i©ratc^gp9 * 

C©#f8t^9tt. SWSl 0fl-©m2>i!gl 0 40 

i tmmi oftoymxmi t<DMK, miicnxanfc 

mm±^Q 1 t W > f - y>XgaBg9 2 i*^-c 
-^>f-^ >*Uigg9 2«. F? 1 a 

&J$1 0F«3©«*igll©7W W>f-2" 

Jgl 0(^©m*Sl ©7-Y>-Y>f-y>X^ttJjD$-a: 

r, m#i|gi©afiig&£ft±3#sc£a*r**. * 

fc. #|gi&©ff5agtt:«fcfttf. il&ffljtf§9 lCCtoT, 

«* i o nvigftn i ±<d«#jww* i o nomim 1 
o iKffii%-rzc±zm±-rzc±&x**>. 50 
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[o 1 0 9 ] gfc. ^mfovmrnKxtuz. ^aaam 
mi. 1 2« v mmi ow©gg4 3t©rar, « 

o*f©gjg4 3 tmfimmmmm 11.12 tvmmtf 

[0110] [m2©HJi©^ss] iJWC. *^HJ©^ 2 

-^-cmrrs. Tmmv&mt, j>v-&>*mm 
ss . 6 vmaum 1 ©njfe©Bsg£P& •*>*>©•?* 

01 5«**te©m?SK:tews-Y>f-^>xiiss 

nommic *$ w * ^ > e - y> * sissi©ii(£©i& 1 © 

f^^^-rittBjIl. H 1 7 ««l«fi©^S8{C*jWS > f 
- ^>XieSS©«)5R©S 2 OW*wtttWH'C*4. 
[0 1 1 1 ] 01 SCC^L/ci^iC. *^tfi©JBffiK*j 

©7^>^a-:?*^L/. MitiMAKllO— 5?©® 
WR 1 a (Cii5(J(c#A$n.5. 

[0112] $-r. 01 6?:#IUt. *HJ6©»jSCC 

te»6-r>t-y>xsBig5. 6©«it£©ifn©wc 

-i\,>xmi-?Z. C©-f >f-y>X5SMS5. 65*. 
fi8tt*t^<fc *) tt S 1 0©igtt©3 T 5 0 CC 1 -3©#igi 5 

*a-**^-ci»«. ««5 1 a«. w^-iim^sai 

©— ^©^^1 1 a KejlJKff AStlS. 3750il 

[0 1 1 3 ] mi<omm<oimtmmK.. nysofca 
mi©sete©»ssi^«-c*4. *1© 

«S©^SI i I5J«6C . =T * 9 7"*IJS|ISP 5 3 ©*' * 9 -7-$IJ 
0ffi3-/;l'5 5«:tt«8SSIJffll@855 636SSaE3tl > C© 

ms£$uffliiiiss 56k amtiwmmmmmm 5 7 *sggs § 

[011410 1 6K*0A:-Otf-y>XpaSg5. 

6^«tntf. mKDmmcoBmtmmK, *?+?-7mw 

SP5 3KJ:r»-C3T5 0©SSa«Ftt*^bS#SCi{C 
«fc0. gi&5 1 a©-r>f-^>X«;iS3g-r*C<b*i-C 

[0 1 1 5] 01 6(t^l/fc-f>tf-#>Xi3gg5. 

6©-e-©ffe©«^. ftffl*$j:c«am«. miomMow, 

[0116] ;x«:. 0 1 7 %#HL/t. *HSS©B.«tc 
*JWS-Y>t-^>XPaig5. 6©^s£©m2©«»I«: 

*ti-e4HSttttl4«t»3«:4 2o©«tt©3r5 0 a. 5 
Obi. 375 0aK#jr#W6hfcii5 1 ai. =J 
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9 "COS. 3750a. 50b «. K^lCW-ft 

«C. E.ojaSL//c{4gCCiEg3nr^.2>„ 37508, 
5 0b«. 017 QXffiMXmCtci: *) fr03SB8§£?f*i£ 
■TS. 375 0 aisXVm&S 1 ali. y-^A*- F 
/B©7-0^3-*£f»£-rS.> #815 la«. ftjltf 

i <D-ji<Dmmm 1 atce^cjfAstxs. «m 

5 9«. ^T5 0bK.^-<TXWm*Vm-t2>. 37 5 
Oa, 5 0bitrW. Effi^T. 7*^7^37, 

h3755*ffl^SC<!:*s-C#S. 10 

[0117] #^5 9{ctt, mmmm&s 6tmms 

ft. C<D«ttMmaiS5 6 (Cl*ttftttiUBffl9lBlg5 7 
*s^KStirc>4. mi3Sf(JfflilISS5 6*j«J:ii>'m^^jlfi 
M&I1R5 7<0tmitmi ©SUfe©BSIiH«t?*i. 
[0 1 1 8 ] SI 7CC^L/fc/>f-y>^iSBIS5. 
6 r». S85 9 £»*-«]«©*& 3 fcStHJSPTS CiK 
<koT. 375 0b<0!j^Sft (fiSIMgta) £SHJ8Pir£ 
Ct&X*. *©*&H. 37 5 0a©i58»#tt (MIS 

SIM >f-^>XpffiS5, etCfefttf. 9 20 

KS£-rmaj©^3«:*iJffl)-r-5C<i:fcJ:-,-r > #£15 1 

a ©-r>e-#>*£$ij®-rsc 0 

1 7{C^Lfc-/'>b--^>XiSigg5, 6«Cj;n«. 31 
rfri© 1 ±© -> - v;U* - F y A £ C t &X % 

£. 

C0119] ^afi©0SSK*JWS*©fl6<D«fiE. fEffl 
fcJrC/SS&SJ*. 01©»fe<DffJS§i|3filt , *^„ 
[0120] ftfc, ^Bj»J;i2SS|ig(D^{cES3 

n-r. ^©^jgainjtg-cab*. m«. -f>b--*> 

XPfW«g2 1.22 ^Xp|#tSg3 1.3 2 30 

ilWIIliflfflK. #8tSB9 &HttUc. Y>f-^> 
xsS&g £ ./ -f X 7 -* ;u * <DMl5Zm&\lcn A 0 T J: 

[0121] m^iSliUl^g 1 1. 1 2i)K 

mi zmmn-ric, A>e-#> xmmmm2 1.22 
ttcizs ■< xmmm3 1.32 tm.m, mmzn-? 

[0122] »2©Sg*t©J&8tCteW*-f >tr-- 
y>^isss«. m^3i® 1 ©-s^msia la. 1 b tc 1 o 
■ToifAL-rfci:!,*. 40 

[0123] 

imwowm &±i&yiLtcj: 5 tcm&m 1^115 
©t,i-rn*>tciBtK©^®jifi-*- v V y-^x-^ACc 
JrttJ*. -f>f-^>x^*8l§im^<h©HK:. e 
a© -<> f- z^t, fctsn-r s c £ (c «fc o r mtsim> ~> 
a > > f- #>x£ssg-r-5 -of- #>xiig&£ 

£ <fc 5 KpJB-rSC *fc, #2gHJK:J;*l 

«. jl(tfc*5W.2.^©^jgaK:ic;D-cfi^©7W> 
-Ob-^XfcfagTSCtfc-C**. se-p-c. #16 50 
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WJCfcfttf. ^i^fc^3nfct5SicJ;Sm^iS©il 
[ 0 1 2 4 ] Sfc. »^»2IE«S©*^jlft^ y ho 

©Ji^^fcte^-rsig^fc^^e-rfc^iS©^ 

s-rsj^ttufc©-?. jms^J^efcg-r 
[ 0 1 2 5 3 n*m3Mm<Dmu&mm* » h 

F^a-^^tfJ^Kl/fc©-?. 7-fW>f- 
^>X©iSS?£^{cm^±©3*^*- F^-^X©<g 

[0126] S/c. it^4fB4S©€i^jHl^ ^7 

JU*- Fffl©-7^>?a-iJ'^trJ;^{CL//c©-C. -7 
^ > > f- 3f >X©^i*{CS^iS±© ^ - -7)^ 

[ 0 1 2 7 ] $ fc. IS^ 5 0 7 ©l,^-rtl*i{CIBiB 

f<jfflti:-rtc. -r>f-^>x^«s<h©Fat?aft^T 

^^>t-y>xBiW«SSffla<t^S*<i^/c©r. a 
[ 0 1 2 8 ] Sfc. W*^6IBtS©m^jHl* h V 

«c. m^a<t«gi©rat?3Ht4tT^ i^tcbfc© 
»wtsgfflant^g*^Lrm*^ji^g«c«fc o-c a 

[0 129] i«*^7BBiS©^i^ifi<i* h V 

-^x^AKJrftw:. >f>b--^>xK#tSSfflii<t 
i?g«. m^«?:*Jffll/rji<t«:tf^^^©^g<!:© 

rat\ «***«w*-r«:afi*ff 5 J: 5 k l/c©-?. 

-f>b--^>X^WtSSfflafi^g«:/M>-C. «S^f© 
^g«c «fc -> X A > f - ¥ > x l«»«B«M9P-r 5 C <!: I? 

^Dffiicc & s i t» 9 ^m^^-r £ . 

[0130] gf*J18%t»L/ 1 2©<,>m#>K:iB 
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[oi3n $nim9%ffi<D&jjumm* * h •? 
ftf^SK^sctKi-jT, m^±cDy>rx 

[0132] ftJjaSl 0fcl>t, 1 2©t>-f*i#>«: 

i^«r^Jffl-a-r«:. y-l'XWStSSicDK-Cji^tT^^ 
XeSStagfflaffgEgfcffiA tc<D-C . y ^ XH»$tSS 

[oi33]*fc, i93j»B 1 1 fe*s©m#iiaa<i* ? h 
7-*j/^nicj:hH: > ^xw#«8Eas§8l 
i*. m^s*fijfflL/-c. ast»tt*#«**ijfli#-r«:v 20 

^ffldSgi > ^ XKgffigfflaM^gi ©il^ ol 

brm^i^iift^g^ iot^-f x©#®ss£$«-r * 
[oi3 4]tfc, »*s 1 2 zmo&xumm* ? b 

■C. ^3iS5:«lffl-l±-rtcafi5:tf i 5«t^CCLfc©-r > y 

-fXW§^«iili^g*/fLr. ^^t-©ilg«:J:-o 30 

t -/ ■< xn&w&*mwt z> c t m& pifigcc u s t <, o 

[0135] ft3jS! 1 3 i2t£©^Jil£!afi* 9 K 

£tT 5 «i^l*3©m*iS i SPgfl-©*** iOlifI(CSW6 

n. aa©-/>t:-f >x*iue-*-&c 
[H(omt}m<o^ w > t- zisxzwm.-? *>m 2 © 

^^e-jf^tiBiT, «2jS©aft8t«*[Sj 
±S«Ci*i-Ct5 £t> 9*UR*lir -5. 40 
[0136]Sfc. IMS! 1 4IEig©m^i^«^* » h 

«f ^ trap. (Dwxm t mm-comtim. t ©ntcst* 6 
««rt©fl8^»±©(B#*5«J^©**«cciija-r 
3c<fc£|st±-r Silffiffi±g*tfi;?.fc©-c. rnnoi 
*»±©M^««i1-©S*«IK:iKS-r-5 c ifcB&itr 

[0 137]$&, 1 5IE*g©m^«a(l* 5 h 

*«Borae*fT5«*Ji-©iSB4©iH"e. 50 
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*er«:a<g«:fT5<J:9tCLfc©"C. ««5*©gg£.B 

*. 

[Hffi©ia#&itti8] 

[0 1 ] 1 ©nii©^fiS{c^^m*^am* 

[02] *^©m 1 ©iis6©jbjbk*jw s -f > e- y 

>XfSSSig©g#fi<j ftfltJ&g0#£« b fc[iIS80Ta 5. 

[03 ] ##&E©sg 1 ©5?J6©J&JB{C4atf > f- y 
> XHISg©«fiS*7S^|ttHj0-C* S . 

[04] H3(C^Lfc^>t-y^fagg«:*sW4^ 

[05] ft^«SU7*7^ F3T©«Jli**t» 
[06] *>?X©fc«,>7*7-( h=JT*^-rsftHJ0f 

as. 

[07] *t»^*«TS5*9-f hartsi-riHMia 

[08] 03{C^Ofc-f>tr-y>^sraig{c*jW4a 
SI4*-riftHJ0r*S. 

[09] 03{CjSL.fc-Y>f-y>^iSMg(C*jWS3 
T©?5Sa^14*^-ri»TO0-C* 5 . 
[010] 03K^LA:-<>f-^>^iHSg©f¥ffl ; 6 

[0in *mi<Dm\<omio>mf&K.*swz>s4X'? 

[0 1 2 ] 0 1 1 CC*sW*iEra<l#^@K©«Sc©- 

W!*^-rBS80r$>So 

[013] ##P^©J£ 1 ©3Q6©JBffi«:*jW 

^;i/$©^©ffe©f?!l*^-rXD » ^0f*S. 

[0 1 4 ] 0 1 tcfeW4»»8i5©fl|^=&^-rXa vi>m 

[015] *|6W©m2©*ai©0SSK:*»ws-/>t:- 
y>^BM»*«j<««:»AOfc««*S%riilSHr* 

So 

[016] *»W©^2©SU6©Jt$SSK:*jW€>-f >e- 

^>^siigg©fltfi£©m 1 ©«*5%raw!iiar*a. 
[017] 2^w©Sf2©iUfi©JBJSK:*jws^ 

[018] JHTOlMKJ:-9T?-f W>*-y>*JWS 

[#^©lftHJ] 

1 5. 6--f>hr-y>^!HKg. 7. 8 - 

^-^X7<W, g -^fUgp. 1 0---*ftWMMRI«. 

11.1 2 •••m^itsam^g. 1 3. 1 4 -ttttHHft 

SS*. 15. 1 6- -ilMSP. 2 1. 2 2--f >f-y> 
XP$#^g, 2 3. 2 4 -jlfggB. 3 1. 3 2--/-TX 
PiWlSS, 3 3. 3 4-9AM.. 4 1 -«C,«AUB»IH 
laiffliifg^g. 4 2 ■••««**. 5 0-37. 5 1 a. 
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